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PRINCIPLES OF OPERATION 


The Executive East Office Building in Stamford, Connecticut, 
is of moderate size, 25,000 square feet of heated space in 
2% stories, It utilizes aluminum and glass curtain wall 
construction, typical of office buildings built prior to 
the energy crisis. It is located next to a major shopping 
center on a busy highway in Stamford, providing for high 
visibility. The building is oriented with the long axis 
pointing 5° west of south. The roof is flat and almost 
completely unobstructed. Present zoning regulations prevent 
any high buildings from being erected which might intercept 
the sunshine to the building. 

The building utilizes a highly efficient heating and cooling 
system, A series of nearly 80 water-source heat pumps 
provide heating and cooling throughout the building, as 
shown in Figure 1, They are connected in series in a building 
hydronic loop, which is always maintained between 75 and 
85°F. VJhen a heat pump is heating, it adds heat to the 
building, while extracting heat from the hydronic loop. \^en 
there is a preponderance of heating in the building, heat has 
to be added to maintain temperature in the hydronic loop 
between 75 and 85°F. Prior to installation of the solar 
system, all heat was supplied to the hydronic loop by two 
75 KVA electric boilers. 

The distributed heat pump heating system with its 150 KVA 
electrical boiler backup system, together with a nearly 
completely empty, flat roof, which faces nearly due south- 
made the building a very attractive candidate for a solar 
retrofit project. 

The solar system installed on the building replaces more than 
half the total electrical energy previously used for heating 
throughout the year, and eliminates all the electrical boiler 
capacity used during peak daytime generating hours, It 
thus makes available for other users in Southern Connecticut 
up to 150 KVA of existing electrical generating capacity. 

The solar system fully utilizes the available roof space. 

Six rows of liquid flat plate solar collectors or a total 
of 138 collectors are equally spaced along the 130 foot 
length of the building. These collectors have an effective 
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area of 2,561 square feet, Hinged, polished, anodized 
aluminum reflectors, Figure 2, page B6, equal in length to the 
collectors are mounted in front of each row of collectors , 
These collectors increase the energy input into the solar 
system by 46 percent during the winter months when maximum 
heating is required for the building, Figure 3, fage B7... 

The collector/reflector ray diagram, shown in Figure 3, 
demonstrates the month-by-month added gain due to the 
addition of the reflecton? system. The numbers in degrees, 
shown in Figure 3, represent the noon sun deviation month- 
by-month. The varying collector /reflector lengths (month 
by month) represent the effective aperture of the collector/ 
reflector assembly as a function of the month-by-month 
sun angle. 

During the preliminary test period in the month of 
September, the reflectors were estimated to add between 
20 and 30 percent to the solar energy input into the building. 

Reflectors are hinged and fold up easily to form a pro- 
tective shield for the solar collectors, This is extremely 
useful to protect the collectors from overheat or stagnation 
conditions when they are not in use during the summer months. 
The protective shutters may also be used to limit the solar 
input to the building when the heating requirements of the 
building are small, 

A mixture of water and 50 percent ethylene glycol is cir- 
culated through the collectors. Reverse return piping is 
used, and balancing valves are inserted after each block 
of four collectors to provide equal distribution of flow 
throughout the 138 collectors. The flow through the 138 
collectors has been designed and regulated to be 138 
gallons per minute, or 1.0 gpm per collector. Tlie solar 
collector fluid is passed through one side of a two-section 
she 11 -and- tube heat exchanger. The. solar loop circulating 
pump is actuated by an adjustable differential thermostat, 
which is set to turn on when the collector temperature rises 
to 20°F above the tank temperature and shut off when the 
differential drops below 5°F. This achieves maximum energy 
transfer without excessive on-off cycling by the pump. 

On a sunny winter day, the collector /ref lector array delivers 
2.6 X 10® BTU's through the heat exchanger to the storage. 


raising the storage tank temperature as much as 50°F 
when there is no daytime heat load. The two-section 
heat exchanger has been designed for minimum temperature 
drop. Energy is delivered to a 6 , 000-gallon , stone 
lined, well-insulated storage tank. 

From the solar storage tank, solar heated water is fed 
into the building's distributed heat pump loop via a mod- 
ulating three-way valve, If the storage tank temperature 
drops below 80°F, the building loop may be supplied from 
the existing electrical hot water boilers. The solar 
system is estimated to provide more than 50 percent of the 
average heating demand of the building, and operation of 
the existing electrical boiler system is confined to 
off-peak demand hours, 

Maximum storage capability for the 6,000-gallon tank was 
calculated at 5.8 x 10° BTy's which occurs for a temperature 
increase of 120®F above 85 F, or 205°F. In actual practice 
it has been found, with the present control configuration, 
that the storage tank reaches a maximum temperature of 
185°F after three sunny days without heat load. 
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DESCRIPTION OF COMPONENTS 


Collector System 

The collector-reflector array is mounted on a Corten 
weathering steel support structure which is maintenance 
free. Steel dunnage was mounted on the roof and connected 
to the vertical steel members of the building. Triangular 
steel trusses to support up to 12 collector and matching 
reflectors were designed and prefabricated, After the 
roof was suitably prepared including the installation of 
a new roof surface to permit the increased activity, the 
prefabricated collector-reflector mounts were hoisted onto 
the roof surface and welded in place. This procedure 
required only two days. The 138 Sunworks flat plate 
collectors were delivered and raised to the roof surface 
in a single day. Collectors were installed in rows of 
12 and in subgroups of four, An expansion compensator and 
a flow regulating valve were installed after each group of 
four. 

A certain amount of difficulty was encountered due to the 
lack of uniform high quality control standards in the fab- 
rication of the collectors. The type of collector used has 
an internal manifold which terminates in a pipe svaged ^ to 
received a one-inch diameter and one-inch long connecting 
pipe nipple, which is solder connected using 95-5 solder. 

The swaging of the collector pipe manifold endings was ^ 
non-uniform which made the soldering of the collector pipe 
connections difficult. 

The Sunworks flat plate absorbers trademarked Selectors 
are fabricated by oven brazing 3/8" O.D. copper tubes to 
a .010" thick copper sheet, using zinc chloride flux. On 
many of the 138 collectors initially delivered, excess flux 
oozed out from the brazed joints when the collectors ware 
heated to stagnation temperatures, resulting in discoloring 
of small sections of the selectively blackened absorber 
surfaces. The collectors showing this problem were replaced. 

The exterior dimensions of the flat plate collector assembly 
are 7'-0" long by 2 *-11%" wide, with a thickness of A". The 
weight of a single glazed collector is 110 lbs. dry, 

114 lbs. with fluid, or 5.50 lbs per square foot. 

The aperture or net glass area per panel is 18.88 square feet 
with the net absorber area per panel totaling 18.50 square 
feet. The ratio of usable absorber area to the total surface 


covered equals 0.89. 


The absorber used consists of a copper sheet 0.01" thick 
with a proprietary cooper oxide selective black surface 
manufactured by Enthone, Inc. The absorber has an absorp- 
tivity with a minimum of .87/. 92, and an emissivity with a 
maximum of .07/. 35. The maximum allowable temperature foi* 
the absorber is above 400OF. 

The tubes within the absorber con.sist of %" I.D. (0.375" O.D.) 
Type "L" copper spaced 4" O.C., and are patterned in a 
grid vertical to the manifold. Soft solder is used to 
connect the tubes to the sheet, vdiile a brazing alloy connects 
the tubes to the manifold. Connections to external piping 
are 1' nominal X 1-3/8" with long ninple type "M" copper 
extending 0,31" beyond (See diagram, Figure 4» BIO). 

For additional information on Collector System see appendix B, page B 9. 


Circuit Balancing Valves 

Circuit setters are Bell fe Gossett Model CB. One 
(1) B&G #RO-4 differential meter was used to adju.st 
all circuits to the design flows, After final ad^- 
justments, this meter will be turned over to the 
Owner. 


Thermal Storage Tank see Appendix B,, page B 11. 
Piping and Joints see appendix B, page B 12. 
Pipe Sleeves see appendix B, page B 12. 

Hangers see appendix B, page B 12, 

Valves see appendix B, page B 12, 

Hot Water Specialties see appendix B, page B 12. 
Pressure Gauges see appendix B, page B 13. 
Thermometers see appendix B, page B 13, 

Blackflow Preventer see appendix B, page B 13, 
Chemical Treatment see appendix B, page B 13, 

L ow Water Control see appendix B, page B 13, 
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Roofing 

A new roof was applied to Che building prior to the 
attachment of Che solar collectors. The existing roof 
and insulation was removed down to the steel deck, All 
loose flashing was removed and membrane flashing was 
installed at Che base of ventilators, skuttle, mech- 
anical eauipment, and the outside perimeter, New roof 
drains were installed and connected to the existing 
drain. New lead flashings were installed at roof drains, 
The existing fascia was capped, new copper pitch boxes 
and new copper roof vent boots installed. 

For additional information on Roofing eee appendix B, page B 29. 


Tests - see appendix B, page B 14. 

Pumps - see appendix B, page D 14. 

Heat Exchangers - see appendix B, page B 23, 
Insulation - see appendix B, page B 29, 
Controls - see appendix B, page B 30. 
Electrical - see appendix B, page B 31. 
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iVPPENDIX A 


Acceptance Test Plan for Solar Heating System, 
Executive East Office Building, 1011 High Ridge Road, 
Stamford, Connecticut 


The test is designed to demonstrate that the solar 
heating system operates in accordance with the design speci- 
fications, The acceptance test shall be made prior to putting 
the solar heating system into regular operation, 

A, Items to be Tested 

The items to be tested will include all parts of 
the operating and control systems. Specifically, the 
plumbing system, the pumps, the control transducers, 
the control actuators, and the system safety and 
warning components will be tested, 

B, Test Objectives 

The objectives of the test program are to determine 
and demonstrate that the system is functionally operable, 
that it meets the design specifications, and that it is 
safe for use. 

C, Test Requirements 

Test requirements to be met prior to start of opera- 
tion are as follows ; 

1, All plumbing system components, including piping 
and fittings, solar collectors, storage tanks, and 
heat exchangers, shall be tested in the system to 

at least 150 percent of design working pressures. 
Leaks, if any, shall be made tight, and retests per- 
formed until no discernible leaks are found. 

2 , Flow rates shall be determined throughout the 
system under all modes of operation to determine 
that pumps are delivering design fluid flows, and 
that obstructions are not present in the system, and 
circuit setters are set so as to deliver the proper 
flow rates to all parts of the system. Particular 


attention shall be paid to obtaining uniform flow 
throughout the collector array. 

3, All of the operational modes outlined under 
the Control System Description shall bo exercised 
and the proper function of all control devices 
and associated control valves shall be verified. 

4. Safety components such as electrical circuit 
breakers , over pressure relief valves and like 
components shall be tested to provide safety relief 
at the proper setting. 

D. Operational Test Requirements 

1. Once the pre-operational tests outlined above 
are successfully completed, the system operation 
shall be started. 

2. Utilizing the GFE instrumentation and monitoring 
system, which should be provided with a real time 
local readout facility, the operation of the 
system and the subsystems from an energy gathering 
and transfer point of view will be monitored and 
compared to the system performance predictions. 

In particular, the following quantities will be 
monitored and computed at intervals of 15 minutes, 
one hour, and per each day. 

a. Incident solar radiation 

b. Energy absorbed for a given moment of 
incident solar energy and delivered by the 
solar collector array to the heat exchanger. 

c. Energy delivered from the heat exchanger 
to the 6, 000 -gallon storage tank. 

d. Temperature history of the 6,000-gallon 
storage tank. 

e. Energy delivered from the 6,000-gallon 
storage tank to the building closed loop. 

f . Energy generated by the auxiliary electric 
boilers and delivered to the 2,800-gallon 
storage tank. 


A2 


g. Energy delivered from the 2,800-gallon 
auxiliary storage tank to the building 
closed loop. 

h. Total energy delivered to building from 
all sources as a function of difference 
between inside ambient temperature and 
outside ambient temperature. 
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SYSTEM DESCRIPTION 


The Executive East Office Building in Stamford, Connecticut, is of moderate 
size, 25,000 square feet of heated space in 2 1/2 stories. It utilizes 
aluminum and glass curtain wall construction, typical of office buildings 
built prior to the energy crisis. It is located next to a major shopping 
center of a busy highway in Stamford, providing for high visibility. The 
building is oriented with the long axis pointing 5° west of south. The roof 
is’ flat and almost completely unobstructed. Present zoning regulations 
prevent any high buildings from being eredted which might intercept the 
sunshine to the building. 

The building utilizes a highly efficient heating and cooling system. A 
series of nearly 80 water-source heat pumps provide heating and cooling 
throughout the building, as shown in Figure 1. They are connected in series in 
the building hydronic loop, which is always maintained between 75 and 85”F. 
When a heat pump is heating, it adds heat to the building, while extracting 
heat from the hydronic loop. When there is a preponderance of heating in 
the building, heat has to be added to maintain temperature in the hydronic 
loop between 75 and 85®F. Prior to installation of the solar system, all 
heat was supplied to the hydronic loop by two 75 KVA boilers. 

The distributed heat pump heating system with its 150 KVA electrical boiler 
backup system, together with a nearly completely empty, flat roof, which 
faces nearly due south, made the building a very attractive candidate for 
a solar retrofit project. 

The solar system installed on the building replaces- more than half the 
total electrical energy previously used for heating throughout the year, 
and eliminates all the electrical boiler capacity used during peak daytime 
generating hours. It thus makes available for other users in Southern 
Connecticut up to 150 KVA of existing electrical generating capacity. 

The solar system fully utilizes the available roof space. Six rows of liquid 
flat plate solar collectors, or a total of 133 collectors, are equally 
spaced along the 130 foot length of the building. These collectors have an 
effective area of 2,561 square feet. Himed, polished artodized aluminum 
reflectors, Figure 2, equal in length to the collectors, are mounted in 
front of each row of collectors. These reflectors increase the energy input 
into the solar system for 46 percent during the winter months when maximum 
heating is required for the building. Figure 3. 

Reflectors are hinged and fold up easily to form a protective shield for 
the solar collectors. This is useful to protect the collectors from overheat 
and stagnation conditions when they are not in use during the summer months. 
The protective shutters may also be used to limit the solar input to the 
building when the heating requirements of the building are small. 
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A mixture of water and 50 percent ethylene glycol is circulated through 
the collectors. Reverse return piping is used, and balancing valves are 
inserted after each block of four collectors to provide equal distribu- 
tion of flow throughout the 138 collectors. The flow through the 138 
collectors has been designed and regulated to be 138 gallons per minute, 
or 1.0 gpm per collector. The solar collector fluid is oassed through one 
side of a two-section shell -and-tube heat exchanger. The solar loop’ cir- 
culating pump is actuated by an adjustable differential thermostat, which 
is set to turn on when the collector temperature rises to 20®F above the 
tank temperature and shut off when the differential drops below 5®F. 

This achieves maximum energy transfer without excessive on-off cyclincj 
by the pump. 

On a sunny, winter day, the collector-reflector array delivers 2,6 x 10® 
BTU's through the heat exchanger to the storage, raising the storage tank 
temperature as much as 50°F when there is no daytime heat load. The 
two-section heat exchanger has been designed for minimum temperature drop. 
Energy is delivered to a 6,000-gallon, stone-lined, well-insulated 
storage tank. 

From the solar storage tank, solar heated water is fed into the building's 
distributed heat pump loop via a modulating three-way valve. If the 
storage tank temperature drops below 80°F, the building loop may be supplied 
from the existing electrical hot water boilers. The solar system is 
estimated to provide more than 50 percnet of the average heating demand of 
the building, and operation of the existing electrical boiler system is 
confined to off-peak demand hours. 

Maximum storage capability for the 6,000-gallon tank was calculated at 
5.8 X 10° BTU's, which occurs for a temperature increase of 120®F above 
85°F, or 205°F. In actual practice, it has been found, with the present 
control configuration, that the storage tank reaches a maximum temperature 
of 185“F after three sunny days without heat load. 


COMPONENTS 


Collector and Reflector Syst em; 

The collector-reflector array Is mounted on a Corten weathering steel 
support structure which is maintenance-free, Collectors were installed 
in rows of 12, and in subgroups of four. An expansion compensator 
and a flow regulating valve were installed after each group of four. 

The Sunworks flat plate absorbers trademarked Selectors are fabricated 
by oven brazing 3/8" O.D. copper tubes to a .010" thick copper sheet, 
using zinc chloride flux. 

The exterior dimensions of the flat plate collector assembly are 7'0" 
long by 2' -11 1/2" wide, with a thickness of 4". The weight of a ■ 
single glazed collector is 110 lbs. dry, 114 lbs. with fluid, or 5.50 lbs 
per square foot. 

The aperture or net glass area per panel is 18.88 square feet with the net 
absorber area per panel totaling 18.50 square feet. The ratio of usable 
absorber area to the total surface covered equals 0.89. 

The absorber used consists of a copper sheet 0.01" thick with a pro»* 
prietary copper oxide selective black surface manufactured by Enthone, Inc. 
The absorber has an absorptivity with a minimum of .87/. 92, and an 
emissivity with a maximum of .07/. 35. The maximum allowable temperature 
for the absorber is above dOO^F. 

The tubes within the absorber consist of 1/4" I.D. (0,375" O.D.) Type 
"L" copper soaced 4" O.C,, and are patterned in a grid vertical to the 
manifold. Soft solder is used to connect the tubes to the sheet, while 
a brazing alloy connects the tubes to the manifold. Connections to external 
piping are 1" nominal X 1 3/8" with long nipple type "M" copper extending 

0.31" beyond (See diagram. Figure 4). 

The copper tubing and their connections inside the Selector are guaranteed 
by the manufacturer against leaks for five (5) years commencing on Sept, 

28, 1978. A five-year materials and workmanship guarantee also covers all 
parts of the Selector excepting cover glazing. The selective surfaces are 
guaranteed to retain 80 percent or more of their initial collector effic- 
iency for a period of five (5) years after date of purchase for single 
glazed collectors. This guarantee is contingent upon the following conditions 

1. Surface is kept clean and free of dirt and dust. 

2. Collector enclosures are watertight, and defective glass 
covers are promptly replaced to prevent direct exposure 
of the selective surfaces. 

3. The level of sulfur dioxide and other pollutants are within 
the levels specified by ERA regulations. 



NOTE: 1" COPPER MALE NIPPLE SUPPLIED 
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Any panels found to be defective during the warrantee period will be 
repaired or replaced by Sunworks at no additional cost to the Owner. 

Since the reflectors are hinged and equal In size to the collectors, 
they can be conveniently closed to act as shutters for the flat plate 
collectors. This protects the collectors from stagnation conditions 
In the summer months When the solar heating system Is not used. It also 
permits shuttering a portion of the flat plate collector array to permit 
matching solar Input and heat load requirements In the spring and fall, 
and thus avoids overheating of the storage In the transition periods. 

Solar reflectors are made of King-Lux pre-^anodlzed high purity aluminum 
sheet or coll in a guage of .012 Inches as distribured by Kingston 
Industries Inc. Reflector sheet performance meets or exceeds absolute 
hemispherical spectral reflectance measurements of aluminum (specular 
87.4^), as performed by Desert Sunshine Exposure Tests, Inc. DSET 
Order NO. 171275 of March 4, 1977, for Kingston Industries Inc. 

Reflector sheets were shop laminated by the Berry Metal Group of New 
Jersey. Adhesives used In the laminating process are of such composition 
as to Insure against delamination of the high purity aluminum sheet from 
the basic support sheet (Galvalume) for a period of not less than five 
(5) years. For additional assurance, reflector sheets are riveted to 
the Galvalume support, 

Solar reflectors were shop laminated to 22 gauge Galvalume sheet steel 
manufactured by Bethlehem Steel Corporation and conform to ASTM A446 
or ASTM A661, having a minimum yield strenth of 35,000 PSI. The 
Galvalume sheet has a minimum coating weight of 0,5 oz. of aluminum- 
zinc alloy per square foot of coated sheet (both h’des), equivalent 
to 0.8 mil thickness on each side. Performance, composition, and 
weathering characteristics are as set forth in Bethlehem Spec- 
Data Sheet for metals and alloys 5p,.May, 1974, and Descriptive Sheet 
Folder 2799-A. 

All fasteners penetrating the reflector and/or reflector support sheet 
are Series 306 alloy stainless steel. 


Thermal Storage Tan k; 

The thermal storage tank is 6,000-gallons capacity, 8'-0" diameter x 
16'-0" overall length, manufactured by Bethlehem Steel Corp, It has 
non-coded construction rated for 50 psi service. Material is 5/16" 
thickness, steel shell, with 3/8" thickness heads. Two 4" and two 3" 
flanged connections are located in the head, and there are four 3/4" 
double tapped couplings in the manhole cover. The manhole is 24" in 
diameter. One shop coat of rust resistant paint and one field coat 
of bitumastic #50 waterproofing was applied. 

Th:.* interior of the tank was lined in field with a 5/8" thickness of 

cement. 


PLUMBING 


Piping and Joints ; 

All joints 3 Inches and larger are welded. Branch connections are made 
with weldolets of butt, threaded or socket type manufactured by Bonney 
Forge Company, for all branches 1/2 main size or larger, 

No direct welded connections are made to valves, apparatus, and associated 
equipment which are required to be removable for repair or replacement. 

All soldered joints are made with 95-5 solder. 

Hangers ; 

All horizontal piping Is supported from the building structure by means of 
approved type hangers at the following intervals: ■ 


Iron Type: 2" and larger 10 feet 

1 1/4" & 1 1/2” 8 feet 

3/4" 41" 8 feet 

1/2" 6 feet 

Copper Type; 2 1/2" 4 Laraer 8 feet 

1/2" to 2" ' 6 feet 


Hangers for solar piping on roof are the adjustable band types, Hangers 
elsewhere In the project are either the adjustable band type or the clevis 
type. 

Pipe Sleeves ; 

Sleeves through the exterior wall below grade are black steel pipe, 
furnished with a welded center flange burled In construction. Pipes are 
made watertight In sleeves with oakum packing and caulked lead joints on 
both sides of any wall. 

Sleeves through floors are 20 gauge sheet metal. 

Hot VJater Specialties ; 

All main vents are hand operated and consist of an air chamber, air cock, 
and 1/4" copper drain tube to a suitable point of discharge, Compression 
tank and fittings are as manufactured by Bell and Gossett. Pressure re-^ 
ducing valves are 3/4" size, B4G. Triple duty valves and suction diffusers 
are as manufactured by Bell and Gossett Company. 

Valves; 

Jenkins, Fairbanks, Walworth, and Sarco valves were used. 

For gate valves, 2 1/2" and smaller (200 psi water pressure limitation) 
split wedge type with screw-in bottom tap connectors were used' 


(Jenkins Figure 1240). Gate valves 3" and larger employ 1251 iron body, 
bronze mounts, solid wedge, outside screw and yoke construction with' rising 
stem configuration (Jenkins Figure #651), 

Valves within the solar collector array are foged bronze ball valves 
with Teflon seats (Jenkins Fig. #1101-TE), Balancing fittings within the 
solar collector array are Sarco No. 60. 

Check valves 2 1/2" and smaller are 300# bronze horizontal swing type 
regrind bronze disc with solder ends (Jenkins Fig. 1222). 3" and larger 
check valves are 125# iron body bronze mounted horizontal swing type, regrind 
renew bronze disc with flanged ends (Jenkins Fig. 624.), 

Circuit setters are Bell and Gossett Model CB, One (1) B&G #R0-4 diff- 
erential meter was used to adjust all circuits to the design flows. 

Expa n sion Compensa tors ; 

One inch braided type hose expansion compensators were used. These 
were manufactured by Annaconda. 

Pressure Gauges ; 

Pressure gauges for pump 4 1/2" diameter phosphur bronze. Bourdon Type 
0 to 60 psi, syphon and 1/2" brass tee handle cock. These are installed at 
suction and discharge flanges of all pumps. 

Thermometers ; 

9" scale, vari-angle pattern, brass separable socket are used (Marshalltown 
no. 91302 1/2). These are installed at the following locations; heat 
exchanger (solar) - inlet and outlet (3); heat exchanger (tank) - inlet 
and outlet (3); injector loop to building system - supply and return (2). 

Backflow Preventer ; 

A Watts #900-3/4" backflow preventer was installed in the cold water fill 
line to the existing heating system. 

Low Water Control ; 

A mercoil pressuretrol at the suction side of the solar pumps, PI and P2, 
was installed. This is coupled to a 4" alarm bell for the low water alarm 
system. 


Chemical Treatment; 


Chemical treatment as recommended by the existing water treatment manu- 
facturer (Olin) was provided to the water content of the 6,000-gallon storage 
tank at the time of filling, 
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Tests : 


All water piping was given a hydrostatic test before being covered or 
closed in. Before the connection of accessories which are subject to 
damage by pressure, the system was completely filled with water, the air 
bled from all high spots and pockets, the pressure brought up to 125 psi, 
and the system sealed. The system was maintained at this pressure for 
a period of eight hours, during which time no pressure drop was noted. 

Collector Loop Make Up ;' 

System make up rluid to ti*e closed collector loop array is accomplished 
manually through the use of a hand pump located in the existing mechanical 
room, All make up fluid quantities to the closed collector loop must be 
50 percent glycol and 50 percent water. 

The collector loop will only require make up fluid if a portion of the 
system is drained down for repair or in the event the glycol solution 
has degraded to the extent that replacement is necessary. 

Pumps ; 

The collector pump circulator is a vertical split case centrifugal pump with 
iron case and bronze impeller. The impeller is the enclosed type dynamically 
balanced, keyed to the shaft and secured with a locknut. 

Pump seal is the standard single mechanical seal with carbon seal ring and 
ceramic seat. A replaceable shaft sleeve has been furnished to cover the 
wetted area of the shaft under the seal or packing. The bearing frame 
assembly of the pump is fitted with regreasable ball bearings equivalent 
to electric motor bearing standards for quiet operation. 

Pump and motor are mounted on a common baseplate of heavy structural steel 
design, with securely welded cross members and open grouting area. A flexible 
coupler, capable of absorbing torsional vibration, is employed between 
the pump and motor. 

The pump was factory-tested, cleaned, and painted with one coat of machinery 
enamel prior to shipment. Pump is Bell and Gossett #1510-2BB, 5HP, 208 volt, 

3 phase motor, rated at 110 GPM, at 70 ft. head. This pump is equipped 
with a magnetic starter with N.O. and N.C. contacts, H-O-A and pilot light 
in cover. 

The heat exchanger circulator is a direct drive, iron body, bronze trimmed, 
centrifugal booster. Pump is Bell and Gossett PD-40, 1 1/2 HP, 3 phase, 

208 volt motor, furnished with a magnetic starter with N.O. and N.C. 
contacts, H-O-A and pilot light in cover. 
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INSTALLATION, OPERATION 
& SERVICE INSTRUCTIONS 


lOCATION 

liic.tii' ihti ntimi* «' <*’«'• i' pleniy loiim U» innKfction, m.iiftir- 

ii.iiiM', ,iml II dll’ me o( a liotii oi 1 .k.Mo •*. alliiwv 

kiillii.ii.‘nl hiitd »ri!ini 

Wi< In>Im'vi< thi! Iimi luinip loialiun lor mmhmI noil viliriiiion aloor|tlion it 
tin riiiuii ‘10 lloiM Mill) mil viil onili'iiiviilh II (lie |iom|i Im.oion it 
iivi'ltli*iiil. Mieriiil |iMr,iiiliiiiit tlioiiM lie iimIt-rliiKon |n (nluic (Hittilili* 
yiunil tiiiilViKttiiin 

installation 

Tint |iuiii|i It Uiiili III give you lervict , , .iiitiall iipioprily aiiil proviile 
n ttiiiiillli’ liiiiiHlalMiii. A lutu ol cuncreiu v«i<ii|limy T/$ limct llie wriylil 
til (lir (iiiniii It ri'cmiimonilrd, (ChPt.k llie tPippiiiii litVei lot pii/m* 
vvi'iglil.l 

M potiililr, Ilf llie rnnrrct* pad In ivilh Ihe linithvil lloor, U<e loiinil.i' 
tion liolit aii-l l.'iniei |npe>ili'i>vfi in <|lve room Inr final IhiIi liiraiini* 
(.See r iij 1 .1 

LLVELINO 

I'l.ii'i' till* piini|i on lit conrieiv fiiiimliiimit tupporimg it miiIi tteel 
wi'i|i|i!t III tiiimt liiliiliiig I" III lliuilinett TPeie «yi<il<)i't nr thiim thoiilil 
III' pul on lioili tiilrt III each tinihiii liolt lo pinvnle a niearii ol levvling 
llie li.iM* (r.i'o f ig 71 

IT IS VtMV IMPOMTANT THAT Tilt I’HMr HASC IIE SLT LCVU 
TO AVOK» ANV Mf CMANICAL Olff ICt^tTIfS WITH THE MOTOH 
on I’UMC 1 HIS I'UMI* WAS PIIOPI MtY ALICiNCU AND Tl ST IIU.N 
AT IML lACTOHV HOWtVtn, SINCE All PUMP OASI.S AMT 
I i LXIllLE THf V MAV UI'HINU AND I WIST OUMINr, SHIPMI NT. 
OUN'T PIPE THE PUMP UNTIL IT IS nEAUClNCD AFTCII PIPING 
IS COMI'l.lTII) AND A» TUI Till PUMP IS GMOUTtOlN AND 
IliltlED DOWN. ALIGN IT AGAIN IT MAY HE NtUtSSARY.TO 
ML adjust TMC Al.lGNMLNT I IIOM TIME TO TIME WHILt THE 
UNIT AND lOUNDATION AHE NtW ' 

GROUTING 

Afii'i llir punv Hat lieun ll•vl•ll■ll, VKun'Iy iMilti'tl in the lltitir, anti 
piliparlv aliijlli'd, a gnilil gi.afe ol yinul tfuiultl Im* intiulled aroumi the 
piiinii lia'a’ A uig>>*'tlisJ mmiurr lor griiut it one (larl Poril.tnd I'vim'nt 
ami itvii or litre* parlt plain, tli.irp unit niiteil tvilh tvaler until n will 
IHiur eatily W»l the tuncri'le b.ite hnlnrr pnuritii| g»oul To hnlil 
watl'iat 01 iliirm lo pliMa'., allow lha grout in JInw aicunil lham. 

Imporunl. Ptchrch alignmeni alter grouting 

ROTATION 

llul.iliun It clnckwita whan vimvad Iruin li.tat, ol the motor. An airow 
1 list into Iha piiinp litxly thowt Hie ilin ction n( rouiion 

3N»'>=’NT OF DISK.TVPC COUPLERS 

111 ■la•lK pump anil iikiioi tli.ili ,iliipiiiM>ni tiilluant .icauMcy a.in In* 
,ai(,,(iii’. (il aiiro a viraighi inlija amitt Ilia louplmg Imiliat altar 
.iSri'iiiHv I Hit will nuirLIy inilia.Mi' Ihe aiuounl iif coriaciion ftatatviiv 
|ii,ii *I . ihallt in alii|niiu‘Ml. M.iintam 1/H" cli'.iianai' iH'lwean the 
|hi •’ 171 loiipliix.) halvat It in.it' alui lie nairtwiy tu '.hilt 
,, (. .i|, 1 • u III hv loutaning Iha li.i'a' capvri'wt Or sure lu ra 

ui|iin'ii thi'.r t.tpwiaa.t whim aliyninanl h,a, liaen fomplfinl AiliuM 


irenip. Ill iina iliri'uiion in.ty alier aligrtnienl in anntlier: Ininre, r.liacli 
,tt.i)onii>nl III all tlnceiiont aller a i oiiaeilnn it in. ale. 


;l auuitlini|t aia to nprrate at tiieitli highei than 1H00 MPM ijieahir 
,xrui,iiv III th.ill ahi)nmi'nl will ln( iai|iiiM>il I ha, dioiilil lit; i.lial.lil'll 
tvith a ih.il nnlii >iinr, 


tsn, . 
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MgU f I Altfi* •*>«.< tAfgfa* 
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II 


9$$ I liil*li«lii» Iiwa4ataa» 

PIPING 




Ha Mill' In I'liinin.ita ,iny pipe tliain on the puini> SupiHiit Ihe tuclirin 
and ihti fi,Mi|e (iiprt iiii/epeiidanlly It/ me ol |ii(ia h iniiart near the 
f«iir>(i t.ina up Ihe vartie.’it and hoii/unlal pipimi to Phil ilia lujil'hiiliit 
in the tiump ll.ini)i'i inaith the Hull holet in Ihe pipa ll.ima't DO NOT 
ATTfMPT TO SPUING THE SUCTION OH DISCHAMOC LINES 
INTO POSH ION CoiiphiHj iind Haaiing wa.ir will lewili if turiinn ur 
ilitihiiriia hnnv an* fiirtad inlo laititnin. Thu coda liii Prattuia Piinrig 
(ASA. U Ml II litit m.niy lypet u< tuppnllt iWail.iHta (pi v.iiinut 
atyilicatinnt i 

At a Mila, iiiihnary wife or Hand Hangi'rt are nrti aiHaiuaia lu mamiaiet 
atignnienl. I| it vary impiiMant in iiMividc a tirong, rigid' tu|i|>oii Inr the 
«M lion line 

WHaie fniitiili'i.iHle temperature rhani/'t ,ii* anlictp.Herl, eiiuipinenl ltd 
.iTitorHini) cap.intiiin thuuld Ha inttallad in Iht lytiam in tuch a way at 
lo avoid tirain on Ihe |iom|) 

On an iipan tytlam with a tur.lion Ml, uwi a tool valve <if ei|ii,il of 
giaatei an'.i III, in Iha pump wiclinn pi|iing Prevanl rimming Hy uvng a 
MiaiiR'i al Iha vulion iiilal neel in Hie luiiHvatve The tirainar thOuld 
h.ive an .ni-j thiaa iiniet that ol the tiiciion pipe with hole dian>ater ol 
no last tli.in 

A Hell ^ Gnsti-ii Tri(ile Only V.ilvr intl.illart in ihe iliy haiga line v/ill 
taiva at .t ihaiL valve lo pinlecl the iiuinp Iriim wider hammer, at a 
g.ita valve lui taiviting and Inr ihrnitling. 


PRIMING AND STARTING 


0|ien the g.iia v.ilve iti Ihe «iciinn line in allow die iiiiinii to fill with 
w.drr, vi'id .111 linin Ihe puin(i Hody Hy un'.fii'wing the inp Hixly ph»y 
Tom the th.iH ,i lew linvi Hy h.inil tu .illow ,ill ti.tppivl .iir to vai.ipe. 
Hepl.M •• me vrni phn) 

fil.nl the pump lu epiii!i iha v.ila” m the ditthaina hr''! rimed Then 
rewii ihe v.ilve '|^•hl.llly, Plf t'.iiie sliOiilil Il.n 1 Huddinii u|i If iheie p, 
no lmildii|i 111 piev.iiie, ihe |vump is iipi ipnneil 


Note. Do nnl close oi thriilHe the g de valve in the luctinn line while 
Hie pump it running. On rod prime the pump Ihiouyli the ilit 
chaige pip*. Ihit can leiuti in piim|i dam.tg*. 


^ xiTiryi 
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LUOnfCATlON j 

t uOrK;«l» Iwtfiooi •( ItMl twit* * V**' Hu»>i br<Mn|/t n^htni / 

•«» t\*e*iWf (^Uh No, 7 mlnorai hw# p»|f«l»um r»»" whil* ih«i 
immp II runmp0. t.ul>/ic*l« motor tMArmgi In xcnrdjnct with th»A 

ntuMulAciurrri iniirucliuni, | 

SERVICE INSTRUCTIONS! I 

ItilOPF SlutlinoOun |P*<kin«With Fluihinf Tuhlno* | 


To *wfnlil», iil.<r titi> uol tJfi amt unit wal csrlion with Uit "0" tino 
lowwMl tint i,H> HI (HiiilKin on lint (iiinit iliaM. btlif«.H*i ilm "0"nngi 
of |h# #otfltin<i veil member mil pmition on Ihti ihofi ivjimii ih# ter* 
t»n. Imiiill till' Kconrl viM re'lmn in the bottom of |h« iiulfing lioi 
with till* "0" nng Oimin ini| c*i'i'lnlly (imiimn mil bull in ihr (lunn) . 
In.itkfi Mi>y» Ihr lull *i»l oiilton in fmwliim ,>jaln\t ilniiiiiljimg i<* 
mrmbtrr m<t bolt ibi m*I cm in plect, Com|ili*ta rvaiwmbly by rt* . 
wrfiiiig rrmuval miirucliunt. 


To replace peel ing looien wi Kiewi in both coupler hcife end tliOe i| 
cech hell beck M fir ii ponible on III theft, Where e full diameter 1 
jini>ell«r it ttud it will be necenery to remove the pump tide coupler '] 
half end to tbde the motor beck on itt bate in order to gain lufficient 
rlearence to remove the pump eucmbly from the volute, Remove 
iu|i|<orl fool Irollt and lludiing tubr Neel, remiiVf ceptcrewt hokling 'j 
llw puiiip aivimbiy lo ihe volute ami releaw uiing ceptcrewt in i.ttk* 
trrew holi't tirovided. Remove impellet, Then remove Ihe ceotcrewt 
tmklmij ibv beating eviemblv tp the turn; bretket anit pull it free of 
Ihc bi.ickel eml covurptite auembly, Remove packing (ilattd end 
paikiny nngt from llie tluffing boa. Check condition of thefi tietvr, 
rcpliicf if Kouvl Of nihcrwiic dimaged, 

To etsemlile, tmert two pxking ringt In the Huffing boi followed by 
the Itniern ring end remaining two pieett of pecking. Make cerlein Ihel 
Ihe packing jointi ere tteggered 90 degreet, Iniiall but do not lighten 
the packing gland, Apply greete to the enrmbled packing end iniiall 
Over the pump thuft. Tighten pxking gland to comprett pecking Curn* 
|ih>ic rr*etxmbly by reverting removel intirueiioni, 

Ceuiion; When relurrdng Ihe pump lo teevlco follow imtruciiont on 
iiert*up lag cxefully, 


I 1910 fWith Sbimfard Mechanical Saall 

I To replxr iht nandxd mechanical Mil remove pump eixmbly from 
the vnluit by followiryi intiructiont m outimrrf for model tSIOPF, 
Aim the pump het been ramuvwl the neat itep it fo remove Ihe 
impeller Mtaxing the tael etxmbly. To remove the rotating porimn ol 
the xal (ite s V rt'wd'iver lo break loovi Ihe rubber ting from the diefl 
'l erwl pull il forward, The xal invert ,ti>i| iokM gatket c.m then be ro* 
I nviW'd frrmi iit piHitlnii in Ihe volute cuviirplate, To atveniblc pump, 
\ reveiv' ilie .iliovi' pmcertuie. C.irir thould be taken tn avoid ipstlmg 
I g«vav* or oil on llie xal fxer 

I II trouble oerun itiai cannot lie rectified, cnnteci your local 8&G 
' reitretenialive. We will need the lotluwing information in order to give 
you our lietl help! 

t, Cnm|ilen> naineplaic data ol |iump and motor, ^ 

J, Suction nrMi dixhxge gauge reartingr. 

3. Arryieir draw of the rrtoior, 

« 

4, A tkrtch ut the pump hook*up and piping, 

GENERAL INSTRUCTiONS 


1910 P Stuffing boa (Packing Without Fluvhirtg Tubing) 

to teplxc packing follow Intiructiont ei outlined for modal 1SI0PF, 

Cnntlruclion it ItlaniKal with Ihe eaciiilion of ihe pxking lenifrniing 
iM'ing umiited enrt replaced with e fifth pxkmg ting. T he fluthing tutie 
It alto elimlneied, 


t. Krvfi thit immp and naotnr properly luhrlcated, 

7. Protect the motor aganlit ovxioad and tow vollege, Ute • motor* 
•tt.wier tv'lh |tfO|H!r tire heaici alemenli, 

3, Whi.'ii then* n damyer of five/ing, remove the plugt at Ihi top anrf 
biiltnm of the volute dirll, 


ItilO'S Stuffing Ooa (With Spteial Single MechanIcafSeall WARNING 


) 


T 0 retlixe the tingle mechanical teal remove pgm() nuembly from the 
volute by following inilruclioni at outlined lor model ISIO’PP, Alter 
the pum)i hat been removed the neat ttep n to remove the lm|ieMer. 
Rrmoving the kiI cap boltt and ceptcrewt from the volute coverplate 
allowi the coverplate to Iw removed capoting the xaf, 

Important! Note potilion o.f teal Mumbly en pump ihafl. Whan tn* 
lltllini rvplicamani twi it mutt locale at poiiliortint uitderciit in 
the theft tivava, To atiambla, place aaat carbon tn xtf cap and 
carefully pul in potilion e«ar pump ihafl, lubficalt the “O'* 
ring ol Ilia roialine teal rrwmbar and inttill on ihall, ftaea volule 
coverplate in podlion and bolt to pomp brtckal, Carefully place 
Mat cap with carbon Iniert in potilion againit rolattny mat 
rrtember and boll in plaoa, Completa re-atvairdily by raeertliig 
lemovat inilructlona, 

1910 0 Slutting Boa (With Sfiecial Double Mfch.tnlcal Seal) 
to re|d.tre double mechanical teal remove pump aurnibly from volule 
tiy following mtiruclioni at outlined lor nadel 19I0PF, Alter the 
pump hat been removed the neat ttep it to remove the Imneller. 
Remove eopxrewt from the volute coverplate and poll entire aitendily 
from ihe pump thall. The xal cap and xM can now be removed from 
tin* ttulltng boa. 


00 NOT RUN THIS FUMP DRV, CHECK AUCHMCNT BEFORE _ 
STARTING, LUliniCATE CORRECTLY. USE IIECOMMENDCO 
MOTOR OVERLOAD PROTECTION. 
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REPLACEMENT PARTS FOR 
SERIES 1510 TYPE B CENTRIFUGAL PUMPS 


T 


PUMP SUE 

CONST 

BALLORG. 

ASSEMBLY 

SLEEVE BRG, 
ASSEMEiLY 

IMPELLER 

VOLUTE 

COUPLER 

SEAL 

ASSEMBLY 

mmmm 

RSW5: jWJi 

VOLUTE 

GASKET 

A AND AH SIZES 
WITH 1" SHAFT 
DIAMETER AT 
rOliPLER 

BF 

BFS 

AB 

Al 

185011 

165013 

185013 

185013 

186660 

P14790 

P14790 

SEE 

CHART 

SEE 

CHART 

SEE 

CHART 

186862 

166862 

186862 

18G860 

n j 

P57700 

P57700 

P67700 

P57700 

B AND BB SIZES 
WITH 1" SHAFT 
DIAMETER AT 
COUPLER 


185011 
185013 
■ 185013 
185013 

186660 

P14790 

P14790 

SEE 

CHART 

SEE 

CHART 

SEE 

CHART 

1 86862 
186862 
186862 
186860 


P4B690 

P48690 

P48690 

"A" AND "AB" SIZES 
WITH M/4'' SHAFT 
DIAMETER AT 
COUPLER 

BF 

BFS 

AB 

Al 



SEE 

CHART 

SEE 

CHART 

SEE 

CHART 

186543 

186543 

106543 

186544 

P49940 

P49940 

P49960 

P49940 

P57700 

P57700 

P57700 

PS7700 

B AND "BB' SIZES 
with M/4" SHAFT 
DIAMETER AT 
COUPLER ' 

BF 

BFS 

AB 

Al 

185014 

185016 

185016 

1B5015 


SEE 

CHART 

SEE 

CHART 

SEE 

CHART 

186543 

186543 

186543 

186544 


P48690 

P48690 

P48690 

P4RRqn 

ALU C 
StZES 

BF 

BFS 

Al 

m 


SEE 

CHART 

SEE 

CHART 

SEE 

CHART 

186543 

1B6543 

186544 


P57770 

P57770 

P57770 


ORIGINAL PAGE IS 
OF POOR 

COUPLER SELECTION TABLE C 


PUMP SIZE 

FRAME SIZE 

SHAFT 

SPACE 

H.P. 

MOTOR 

SHAFT 

SIZE 

COUPLER 

COUPLER 

SLEEVE 


56 

M/4" 

1/2 - 3/4 

5/8" 

P63230 

P78804 

FOR PUMPS 

143T - 145T 

1-3/4" 

1 - M/2 -2.- 3 

7/8" 

P63231 

P78804 , 

WITH 

182T - 184T 

1-3/4" 

2 - 3 - 5 - 7-1/2 

M/8" 

P63233 

P78729 

1" 

213T 

2-1/2" 

5-7-1/2-10 

1-3/8" 

P63235 

P78791 

SHAFT DIAMETER 

215T 

2-1/2" 

7-1/2-10-15 

1-3/8" 

P63235 

P78791 

, 

254T 

2-1/2" 

15-20 j 

1-5/8" 1 

P63238 

P78792 


256T 

2-1/2" 

20-25 

1-5/8” 

P63240 

P78794 


2I3T 

3-3/4" 

7-1/2 

1-3/8" 

P63236 

P78791 


215T 

3-3/4" 

10 

1-3/8" 

P632rj 

P78791 

• 

254T 

3-3/4" 

15 

1-5/8" 

P63239 

P78792 


256T 

3-3/4" 

20 

1-5/8" 

P63241 

P78794 

FOR 

284T 

1 3-3/4" 

25 

1-7/8" 

P63242 

P78794 

PUMPS 

284T 

' 4" • 

25 

1-7/8" 

P63243 

P78794 

WITH 

' 286T 

3-3/4" 

30 

1-7/8" 

P63244 

P78796 

1-1/4" 

286T 

4" • 

30 

1-7/8" 

P63244 

P78796 

SHAFT 

284TS 

3-3/4" 

30 

1-5/8" 

P63239 

P78792 

DIAMETER 

286TS 

3-3/4" 

40 

1-5/8" 

P6324I 

P78794 


324T 

4" • 

40 

2-1/8" 

P63245 

P78796 


• 326T 

4" • 

50 

2-1/8" 

P63247 

P78798 


324TS 

3-3/4" 

50 

1-7/8" 

P63242 

P7B794 


32GTS 

3-3/4" 

60 

1-7/8" 

P63242 

P78794 


364T 

4" • 

60 

2-3/8" 

P63248 

P7879I 


365T 

4" • 

75 

2-3/8" 

P63250 

P78B02 

•GCAND9C 
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BEARING ASSEMBLIES 


BALL BEARING 


DEARINB ASSEMBLV 

SHAFT 

IMPELLER 

SCREW 

IMPELLER 

WASHER 

IMPELLER 

LOCKWASHER 

IMPELLER 

KEY 

1B5011 

P7B927 

P52320 

P40380 

PO-ICOO 

H32<100 

185012 

P70027 

P52320 

P-ICSOO 

PO'IGOO 

H32400 

185013 

P7901B 

002350 

P<1C390 

PO'IOGO 

H32000 

185014 

P70008 

konGoo 

PD1230 

PI 1200 

H32G00 

185015 

P79008 

K0<1500 

P51230 

P1 1200 

H32600 

135010 

P790G6 

P13800 

PG1250 

P13160 

H32700 


BALL BEARING 


BEARING ASSEMBLY 

BEARING 

CAP 

SHAFT 

SLEEVE 

WATER 

SLINGER 

BALL BEARING 
(PUMP ENDI 

BALLBEARING 
(COUPLER ENDl 

185011 

P75G0G 

185140 

P53550 

J92415 

J92410 . 

185012 

P75C0G 

105141 

P53550 

J92415 

J92410 

1BSOI3 

P75G0G 


P53550 

J92415 

J924I0 

1B5014 

P75G08 

185142 

P53720 

J92412 

J92416 

185015 

•P75G08 

185143 

P53720 

J92412 

J92416 

185016 

1 P75608 


P53720 . 

J92412 

J92416 


* ( 


[ 


SLEEVE BEARING 


BEARING ASSEMBLY 

SHAFT 
AND SLEEVE 

OIL 

WICK 

IMPELLER 

CAPSCReW 

IMPELLER 

WASHER 

IMPELLER 
LOCK WASHER 

IMPELLER 

KEY 

1G6G60 

•1BC628 

1 1 8G24 

P52320 

P46380 

P04G50 

H32400 

P14790 

P14100 

P52470 

P52320 

P46380 

P04650 

H32400 . 


SLEEVE BEARING 


BEARING ASSEMBLY 

OILER 

1 OIL WELL COVER 

SLEEVE, 

B.EARING 

(FRONT) 

SLEEVE 
.• BEARING 
(REARl 

WATER 

SLINGER 

BEFORE JUNE 
1965 (FEI 

AFTER MAY 
1965 (EE) 

186660 

P14010 

PI 4050 

P14051 

186659 

186658 

P63550 

P14790 

P14010 

P14050 

P14051 

186659 

186658 

P53550 


SLEEVE BEARING FRAME ASSEMBLY 

OIL WELL COVER AS^EMBLV 
OIUVICKINCS^HINC 


SLEEVE SEARII4C- 
REAR 


/TTi'' 




OIL CUMELBOWTV^i 



BALL BEARING FRAME ASSEMBLY 


CREASE EITTINO 
, COUEtER END 


BALL BEARING 
COUELER END 



• EARING 
LOCKWASHER 


CREASE EITTINO 
EUME END 


• ALL BEARING 
EUME END 


QUI D) }1E I3 
♦ 

SHA^T 


SfMiMO 

WASHER 


• CARINO FAAMI 

f 
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IMPELLER AND VOLUTE SELECTION CHART 


PUMP SIZE 


IMPELLERS 

1 VOLUTES 

IMP* 

OlA. 

I STANDARD BORE (7/8"ID) 

ILARGE BORE ll.1/4"ID 

) 

TACT inniu 

BRONZE 

CAST IRON 

BRONZE 

CAST IROP 

J BRONZE 

I-IAV* A 

7" 

0 5/8" 
6-1/4" 

6" 

5-3/8" 

5-1/8" 

4-11/16" 

100174 

P4C632 

P46050 

P4C634 

P46670 

P46636 

P46600 

180171 



P41200 

10(KJ7a 

M/2" A 
AND 
2" AB 

7" 

6-7/8" 

6-1/2" 

6-3/8" 

6-1/4" 

5-3/4" 

5-1/2" 

5-1/4" 

5-1/8" 

100203 

P47952 

P47970 

P47958 

P47956 

P47990 

P4B010 

P40030 

P47954 

186198 

P48070 

P48050 

P41710 

P42090 

186088 

186099 

2.1/2" A 

7" 

6-3/4" 

6-1/2" 

6" 

5-1/4" 

186225 
P49020 
P11640 
P1 1660 
P1 1670 

P48770 

P49040 

P48980 

P42380 

186105 ' 

3" A* 

7" 

P49G00 

P49480 

P49540 

P49520 

N/A 

N/A 

3" AB 

7" 

6-7/8" 

6" 

5-5/8" 

P78280 
P77560 
878282 . 
P782B4 

P78310 

P77590 

P77G20 

P42990 

186118 

4" AB 

7" 

6-1/2" 

P56140 
PI 3930 

P50270 

P50310 

P50290 

P55280 

186128 

M/4"BB 

AND 

M/2'*BB 

9-1/2" 

9-1/0" 

8-1/2" 

8-1/8" 

7-3/4" 

P78523 

P78527 

P78528 

P78529 

P78531 

P78253 

P78251 

P78522 

P41430 

186092 

186083 

186091 

2" B 
AND 
2 '/," B 

9-1/2" 

9" 

8-1/2" 

8-1/4" 

8" 

7-1/4" 

186825 

P774S7 

P77448 

P77465 

P77453 

P77451 

P784B6 

P78255 

P78257 

P42160 

P55190’ 

186101 

186109 

3" 8B 

9-1/2” 

18C241 

P49600 

P4'9640 

P49660 

P42770 

P42740 

4" BB 

9-1/2" 

9-1/8" 

8-3/4" 

8-3/8" 

7-1/2" 

186259 
P50552 
PI 2080 
>50554 
P50556 

P50390 

P50570 

P50330 

P55320 

186130 

5" BB 

9-1/2" 

8-1/2" 

7-3/4" 

7-1/4" 

P50930 
PI 3940 
PI 3970 
Pi 3950 

P50910 

P50970 

P50950 

P55360 

186139 

6" BB 

9-1/2" 

9" 

P51330 


P51290 

P12310 

P51270 

P43750 

186140 

2" C 

12-1/2" 



P77497 

P77499 


P42865 

2 " CB 

12-1/2" 



P77497 

P77499 


P43892 

J c 

12-1/2" 



P49700 

P49680 


P42880 

3 * CB 

12-1/2" 



P77501 



P43902 

4 C 

12-1/2" 



P50450 

P50430 


P4.TTftn 

4" CB 

12-1/2" 



P77505 



P4391 2 

5 C B 

12-1/2" 



P77509 



P43922 

6" C 

12-1/2" 



P51370 

P51350 


P43810 

6" CB 

12-1/2" 



P77513 




8" C 

12-1/2" 



P51900 

P51880 


P44350 


IF NFW IMPELLER REQUIRED 3A PUMPS MUST BE CONVERTED TO 3AB BY ALSO CHANGING VOLUTE. 


PkiNTEO in U.3.A. 9.78 
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BELL & GOSSETT ’ 
PRODUCTS 


Revised J/li>/ /y 

centrifugal PUWJPS [Q 

SUECVJ 3 TTAL O 


l4.8 

REVISION 4 


Contritugal purvipo— Daao f.lountod 

SERSES IISDO TYPE B 


' Q) 

cY) 

Ya 

0 }, 




JOB Lutz-Sotire Building 
Stamford; Conn. 

UNIT TAG NO. — 

Sanford He^ 


^ I II f'l" 

i f 1 l.i f 

..■CZt . 


The Bernard M, Packtor Co. 


•U>. j 1 ‘ 



I — ''u’sryiNdn 

\^t — 


CONTRACTOB_ 

BAG R£PRtS{NTATIV£ 

ORDER NO. 

SUBMITTED BV_ 

APPROVED BV__ 


SPECIFICATIONS 


materials OE CONSTRUCTION! 

>cs BRONZE riTTEO □ ALL IRON □ ALL BRONZE ^ J 510 (Standard Saal) 

ELECTRICAL DATA! ..-.,5 HP q 1510 .PF 

208 VOLTS— §9L CV.— -3— PH. (Paeklng-Fliiahad) 

MOTOR ENCL. □ 151 Q>S (SIngla Seal) 

«rc.no.STR — □ » 5 > 0 .O(Doubl.S.al) 



MOTOR 



MOTOR ENCL. — 

■ SPEC. CONSTR.— 

APPROXIMATE WEIGHT 

DIMENSIONS 

STANDARD SEAL 1510 


PUMP DIMENSIONS (INCHES 


.LBS, rLANGES ABE 125/ A.S.A. 

MAXIMUM WORKING PRESSURE 175 PSI 


S" FRAME 



125'i 7M* 3 4«. 


•L" FRAME 




I I T-T^t # I I _ _ I 

36Vi 14 8 5 SVt. 3JL '43'^ i 20 13 6 ’/, 5’/. 6'/i 20 

I As'fn 

I 46'/. Tl9 I 12 



17 V. 10% By, BV, 6% 15% 

116% 





I MOTOR 

PUMP SUCTION I fKRME 
SIZE SIZE 


STUFFING BOX ISIO-P, ISIO-PF, ISlOrS, 1510-D 


PUMP DIMENSIONS (INCHES 


C 


S” FRAME 


34y, 


184T 


213T 139% 



17% 

10% 

8% 

5% 

6% 

14% 

15% 

13% 






16% 



■'L'* FRAME r -~ 1 r— — I 

46% I 3 6'/) I 41% . J7j; 

jg j2 18'/ 

46% 

51*/. 16 4iy. 14 8 5 5% 3% ~45'/,T^ 13 8'/, 5% 6% 

I 20 

I i ■40%" 19' "12 

I I I I ! rS0'/..l 1,, , .. 

rii.^rpcc'--’-^. 


l3>/4 V, 


































































TOTAL HS\D IN FEET ' - TOTAL HEAD IN FEET 


MlJTy performance characteristic curve 

ran 2" Du ciNiwruMi FUHf ri6, M», 1510 

CURVES OAStO ON SHOP TEST USING CUAR COlO V/ATER AT A TEMPERATURE OT NOT 
OVER 8S'f. PERfORMANCt IS GUARANTEED AT INDICATED OPERATING POINT ONLY. 
HORSEPOWER CURVES 00 NOT INCIUDE MOTOR SERVICE FACTOR 


tniu 1750 •.r.M, 

f 110 GPM ® 70' Head 

Afpixmo Af Ji **u 8*25-67 




SI 


IWBi 


Wmmmmmmmmm 


B 888 SinB ^ 

■■miHninMi 

■■■BBMimU88il 


iniiiH 


. !8888888888888888S8B88BBB888 

BBBBBBBBBBBBBBBBBBBB BBBBBg gBBBBBBBBBB 

iBBBBBBBBBBBBgaa^a^BBBBBBBBBBBBBBl 


PERFORMANCE CHARACTERISTIC CURVE 
HO* 2"D3. CMTMfVMl fic N«. 1510 

CURVES BASED ON SHOP TEST USING CLEAR COLO WATER AT A TEMPERATURE OF NOT 
.OVER 85*F. PERFORMANCE IS GUARANTEED AT INDICATED OPERATING POINT ONLY. 
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. *p»iwvi 


MU 8- 29*67 




mfim 


lilia 

B■<lCUiBlfiBi■^■■iiS&S■BK!■■■■BiBi■■flB■■■■■■Bi■■■■■ 



1 


11^1 


50 HP 


mnnBnnBBBBBiM 

WBiinnMflBiflBBB|in 

mmmmmmmmmmmmmmmmf 


iimia ^ i^gnBiminBiMnHn 


25 HP 


{881 . 

liEBBBBBBBimBBn 

lir 


JBIBBBiEEBflMUBEEMn 

IMMMMiaEMaBIBEEMEEMW 













IROW AND BRON7P RDOSTPR PUMP 'Porformpnce chBrneiqrislies are basad on uaino IV*" or 1W" 
inv^lN MIvU D wo l cn ruivlr Iiangua When using Vi" or r flanges perlormonco will be slightly raductd. 



MOOCL 

NO. 

FLANGE 
SUE NPT 
INCHES 
fiptcify lilt) 

DIMENSIONS IN INCHES 
7op*n drip-prool) 

APPnOX.SHPC. 
wi. ins. 

A 

B 

c 

D 

E 

IRON 

UODY 

OHONEE 

SERIES 100 

'/< 

IS 

6H 

12/1 

•/l* 

— 

21 

21 

1 & l'/< 

/* 

— 

1/7 

"/,* 

— 

SC?5 

SWEAT 

VA 

- 

- 

- 

— W~ 

SERIES PR 

'/< 

16'/* 

S'A 

13'/, 

’/.. 

- 

38 

39 

1 a IVi 


- 

1'/; 

"/i. 


SERIES HV 

1 

16'/i 

13'/* 

'/, 

— 

28 

28 

1'/* & l'/7 

'/* 

- 

''Series 114 

1 

'/, 


30 

W, & 1/7 

'/* 

- 

z 

z 

m 

14'/* 

"/., 


40 

40 

Z'/r 

Z'/7 

10 

If'/, 

I'/ii 

~ 

59 

62 

L03 

3 

- 

58 

63 

HD3 

18'/i 

m 

- 

62 

08 

PD35-S 

Z0’/< 

12 

17'/, 

1'/, 

78 

84 

P03b-T 

20'/, 


mgm 


P037-S 

Zl'/, 

17/, 

85 

84 

PD3/-T. 

ZO'/* 

mSm 


82 

P038-S 

24 

WA 

ss 

1'/* 

- 

128 


P038-T 

24'/* 

15V* 

- 

125 

138 

PD40-S 

24V4 

20'/, 

- 

132 



Z5'/i 


20'/, 

" 

135 

142 



ELECTRICAL BOX ARRANGEMENT 
FOR BOOSTER PUMPS WITH 
BELL & GOSSETT 
MANUFACTURED MOTORS 


Model Number 

#1 

n 

mm 

ml 

Senes 100 and 
SC-75 

All 

Standard 

other 10 

30 


Series PR, HV, 
l '/7 and 2' 

115 

Volt 



10 

■El 

i 

PD35 and PD37 



■n 


PD38 .and P040 



__J 

All 


TYFiCAU SPECIFICATION 

The Coniraclor shall furnish and Install In-Tho-Llne Pumps as lllusiratod on Iho plans and in accordance with the following spocificallons: 


1 pumps shall bo of Iho horiionlal, oil-lubricalod lypo. spooilieoUy 
dosigned and guaranleod lor quiol oporalion, Sulloble for 125# work- 
ing pressuro. 

Tho Dumps shall have a gcound and polished stool shall with Inlogral 
ihr •• collar. Tho shall shall bo supporlod by l»vo horizontal sleovo 
;gs designed lo clrcuialo oil. Tho pumps aro to bo equipped with 
■mr-light sual lo -rovont loakago. Mechanical seal locos lo bo car- 
joi. on cast Iron or corf oc. Tho motor shall bu non-ovorloading al any 
I. (ii an p’j- ip curve. 


4 , For PD models with 3-phoso motors, add Iho lollowing: 

Tho Coniraclor shall furnish and Inslall a magnetic starler for each 
booster pump, with al least two thermal overload protectors. The 
starler shall be equipped with manual reset buttons, 

Tho pump shall be Qeii 4 Gossoll Model No. or ap- 

.proved equal with a capacity ol GPM at 

Ft. hnad when drroclly driven through a sqll-ollgning lloxiblo coupling 

by an oil-lubricalnd molor, volts _____ cycle 

phosO( 0). 


3, ’’ho molor shall be ol Iho open, drip-proof, sloove-boarlng, qulot- 

oporaiing. rubbor-mouniod construction. Motors shall have built-in ther- _ 

mat ovotloar^ n-n'ociors. !Excoplion-PD models with ,T.ph.u,r< mp'ois, » o /-v r- r-v — ' '' 

I jragrp, ’ j.) . r r - - 
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Heat Exchangers ; 

Heat exchangers are Bell and Gossett No. QWU-'167-45, counterflow design, 
arranged in a series piping system. Heat transfer - 800,000 BTUH, 

Shell S-id e 

110 GPM, 50^ glycol entering 100® to 93.7® leaving, pressure drop 
13.5 ft. 

Tube Side ; 

no GPM, water entering 86.5®F leaving 101°F, pressure drop 3 ft. 

The overall "U" factor is 229, and the total surface area is 508 sq.ft. 
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i ’. 
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fo; & 8i G "U” Series Heal' Exchangers 
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MtH 

* 


•♦ • % * »•*• -MI'M 


tf 


w 






1.. a tsit 

s i lt *1^1 . 11 - . . .1 11.11 III ... .. .. 

• ll 1 

ii n Tyr**i» ' 

WT *»*•!* H 

|la« IP iKiifwliMj 

flgiif 4—Typi<«l Intlailah**! •! "TC$*‘ •! 

“7cr‘ r«ith N.o(*«. 


(Ok* ■•'M 


»•»• **1 » 

1 J ••*»* * ( 

. , ...... j 

S) i J 


n . A'r • 


*• ■ 

■P ‘II II H 


is, 

ja ■ - ■ « a 

M«S ««tf* 


J.. 


Hi'iili'ifi iiilh Itmlvr ll iihf 

~(!iiiiih' (‘iiiiiliilinii 

\i — S.. 

figvt 0 7— in*h>ll«tl»n *f "TCW" Tanit Htaiar. 


5 M(U 


HEAD CASKET 



lEriAClVENT 
ll'hf UUNUll 


Tank casket 

mead 

"TCS", "TCY" and "TCW 


Ml 40 


UN4 04V4lt 
Huo (lAitn / 


A'’* cr w V V 

H'm!* /'A iT 7 I 

* /f'"' •*• * . 

t ,r-v 
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REPLACEMENT PARTS 

Wh»n feploKimcnl pofH tiic irln to |».i>i .(i. iiiilirfT m Ihi* d^.iwiny nf 

the ptop<>> uniT, When ordefinp b.' »Mfc (ull ni)m.<|tluii. imiI on it y.vcn inrludiny 
Nol'l, Bd. No,, Catalog, arid focloiy Number 

ORItrINAL PAGE IS 

Oi' POOR QUALITY. EXAMPT.fi 

Olio fopUKoiiiont iubo bundle hr Nut’l, 6 d No, 3 .T 96 V? 

Coining No, 5 U* 46*2 
Fukiory No, 1 2 S 022 

I 

Nolai Goilicit (lie vil«.oyi fumlthed w.ih loplucomi.nt lulm bunHIrt ond need nol 
be oideied tcpoiolrly 

' . "5U" and "WU" 


|l« » j ' I* /. 


BELL & GOSSETT 

f • * »t » • • ».« It ♦♦ I ( 
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Kiiu “U” SE»{CS h’S-AT i-KCWANCiEPn 


rNSTAUATION 

I, PioMtif (li on»'Hf 0 * Hie ht'od o< v"it '< ' 

»r*itpvol of (k;l)r Ih*(hII» from ihrll 

2 I*i0¥idt volvfi tmU by^puntn m ihf pipi»uj »i/ 

lh«l litilh »hf ihplh (iml lubf bvndlcv )f>oy bf by |):u»>*0 *f* 
ppiinif euHiBfl out the unit (ot mi|irtiton o» fepotr^ 

.1 PiOvide Ihfrmonu'ter wrili on<f pignut? gouve «ono( <• 
tii »» i*» Mil (>)pii >9 Ip ond from fhu uml piid Ipnilurt ot bciw 
fht* »mil in ppniblf, 

* 

4 I'lpmil’ lilt vi*nl fot Moil lO it <on bi* pw'i;fit to 
pH'vi'i'l 'll trlipvi’ vupof hindifici of eilhci lhi» lubi* hii*it!lr 

Ml III- ihpll, 

!i ^rmiHluiiotu Hunt be oileduiile lO thejl (•Actumoeil w.il 
iK>i ii’MIx iMid (ouie pipino 

n UiMKii) foundalioii bolu oi ono «i)tl of umi iQ iiIIom liec 
'•vp iihicm of ihelh, Ovol holei in (vuniloiion bmcVen lU'- 
|iiMV’i,ifd fpf Ihii purpoie, 

/ t>rl I'OihonprM level «nd iipioie »0 fhiit pip» (Oimei- 
lipm iiiMi be mmfi v,iihpvii foiting, 

B. Iif.|ii><l oil ppeniiirp In emlionpei for foreign imilenul 
Do nut c*poie umii to the riemcnii wph pod* or other 
ipvrn lentived from noiiliM iintv loin mater moy enter 
ihr unit pill/ touie levere domofle iiii# to freeiinp 

V Hi* *ui«* entire lyileni i» ileon before ilorting operplion 
J.t |uj-»i>nt plugging of tube* wit/i *ond oi refu*f 

1*1 Si« .tin hommer <oi* eouie lenvu* domoge to the tube* 
ol oin Hi'ol CiKhonyer, A <are(ul <onndorollon of »he tol 
lpv«ing pomii before on iniloHolipn ii mode ton prevent 
toilly lepoiri v*hlth moy be louied by Slecm* hommei, 

ImI a vQvOwnt bieoVei null oi vent| ihould be uicd m 
Picordon « **ilh the type of ileom lyilem imtiillrd 

ihl Ihe proper tni(» for the iliMm *)*lein inilplled vhonld 
III' Mied, 

Ilii* Hop tind the <oii<li'ii*.it|. letuin liiu' to the iinp 
ihould lie piofieili Sill'd fill the lolol tiiponly ‘of 
Pic loiiverlor. 

Id) The Hop tli.ii'id be li/cd let ihi> pieiiuie of the 
Hop, not the inlet p/esioie to the iH-oin toniiolls’i, 

I I fill U)i(lu,'i e*s'i"l>lilivliH*<’' of Pie otiovo InMuIlol. .n 
.•i.iiKvi.ii n vee lv|nw*il inMolliili.m duimplc* on pope 1 

OPERATION 

I Vvhi'ii piciting o unit I|i opeuitioii, open the vent ron 
iieclioni ond ttort to circulole the cold niedium only Be 
•iiie iIhP Ihe po»SHlc* in Ihc irrtuiiujci oie filled '•iili ihe 
lold Hi'iil befslre slminij thi vini* ihc /nil niedinn' itil'iiHI 
llien be miroduted gioduolly i nh) oM pmiogn ore t.n»/i 
w iPi l.tii'id 

7 Jiiiiii iipeiofiMii gioduolly. Oo noi oilnnl hoi flod lo iWe 
cnil suddenly vihen empty Ol told. Do not ihocl. nml *iih 
ifid 'hull when *'nit i* hot, 


I hi ih Png ifrien, ftp* (,( n it niedium *ltui>‘d ip* d'ld uH 
till* ft it .* iietevuiiy to *lr>p iiio^hltion iti ipOhnij incrlium, 
ih.* •iiiii*i|iiim Ilf iini iiK'dium ihoidd oho bi *fcp|c i liy 

t*i |H<t*'iii| III r;ihei«Mie. 

4 l»o not upi'ioli' equipment imdnr tom/ilioni in i rmu of 
•h'lu* ipefP • rt ( n nome plole. 

5 Dirin III! fhnd* when ihuHing doen to elninniili? pom* 
bi't'y id 1,1 ,ng md {OHOwtin Jo guiPd u |u. nt rvipi r 
hriiemi I ndciiuiie *h<«uid be dromed from ylerrin bl■Hlllr•, 
•md i>ii'i. i piiiiiniiM both wtien iHpi.nij up <vi>d <v)ir;n 

• h'/Hiii j ■! «•! 

MAINTENANCE 

f Piov.r'e •iies.n* 'ol lii'qu'Mlfy cteOniiig fieol e^flitJeijf'H 
m *1 |pr>.ied below 

l»i‘ ‘yiii'c ilenmiuj tompnimd* on the mpiVct, *nrb m 
Oiil.ie’ nun I e u*i'd If) odyoiiloge lot ieiiii..vms) 
duil'H* III (uVr, provided hot wo*h oil or v#oii,f d'un* 
n. i ^•.ve somfotlory rclull*. 

(b) If Ibc nbove dettiibeil inell>cd it Ini.'lli'tlive for Ibit 
lenovtil of hfi'd itfile, o mefhonicof mernn mq/ be 
vted, 

? At leyiini mieivol* obieive interior ond v»H'ih/I rm* 
dil'titi of nil H.lie* uiid feip ihcni tleon, I4cylftl in ki'c(*inij 
oil tube* linn mny ie*ub in tompleie iioppuipi i,l (lo«v 
lh»Oj()ti *ri i.c liihni, with (runiimueiil Ovnifieoiinq ol lliei,e 
tube* 111 iimipored to *ui loiiiid'ng tiitiei, rend'inii m leillniu/ 

lube iniiili 

3 Do not {.HempI 10 tleon lube* by blowing ileom llirtlurjh 
indiyir/ucii luli»'i 

» 

4 Do nl'l I (irii linridl unlil III) pieiiuli; I’, oll n(|iiipnienl 

ond the i|ii I iH Pitied, . 

b 

5, Do mil 'ucidle lub».‘ burilli”, with hoolii or rtlfnii tci>h, 
whiili II ii|l I iiiiimnir lube* numllci *lu> i'll be mpvi it il,oul 
on tiliihe* nt itid* 

6, £»fhiin.)i'ii lubii'Ct l> (oulini) *liould bn clepiied pciiodi ' 
roily A lui'iii.'it .nnesiir .n pii'Huie diiy/i piiif ..I II ,l„ I on 
III pritoiii pn e ueniHy iniini.lei tlefining it nece*lt;iy 'iiiue 
Ihr ill'll, el' r I'f I'lnniiig iie iemei Mp.dly (i*. P • .ii.lc 
tl'iVen* II d"|'i.| I mtiepi'M, Pic iiPcivob bel'iei'ii '.leen- 
ini.i ih.uild nni h»' too giciil. 

7, When ir'uovHHi lube biM'PI»s (nvn e '.rhpnijci', |.ji m. 

tperiion 01 ilconinq fine itiiiiid Im e'eirbcif lluit they 
(III Mill il.iiuiii|crt by m'pinp"i hpni|!ing Ivtic lumd'c* pic 
pHi'ii ol ijiriil wi'iqhl, yel the tuhe* pie pnd pi leli: 

•iv* 'y Ih.n mrlpl. 

In rie ii'!iii( .1 I ibr bundle, luliei dioijld noi be hommi,'ri d 
tin VI, ‘h III', civillir tool Pnd m CP'.c i| i( ni'CclUJI y If) U'l" 
itiiipi'i*, tnii '.lioulri be e»ei(i*ed Ihril Ihe u.iuper is nr t 
vSpip eno.|i,fi to rut ihe leellP of Ihe lubes. 


(Yt’KAL INSIAUATIONS 
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♦CAUTION! "~| 

.Slriim li,.nimat COM »iio»f lannui clumti{)(' fo Iha luhrc I 
of oiiy Hc<if Uchi!ii.|r.(, A ciit»«ful conAiilriollcn of thr I 

lollowing pottm bi*lo(c on Mul.tllnticn it mat'a con i 
IVfvr-il .owl) (P(h)Im wKi.h rp.ty bt COuind by Weom 
htimmni 
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.iJCOirinnce with the type of ttegm tyilem Imlolirri. j 

7. The I 'oper Ifop for the tienn> lyitem .nitolieri ' I 
iho.'lri be uteri, i 

.'1 The ft.np (iMri the conrieMiolf icmiii |me Ip the tuip 
ihowiri be piopefly ineri lot the K l.il t.ipooly of tlie 

.OMteftoi, j 

4 The Ifiip tliculil be tj:,.ri lot the riiffe.entml pie. 

.Ufa iHfOt) the Hop, not the inlet piettufe tg it.. 
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1G" Series TYPE "WU" HEAT EXCHANGERS ("U'' Tube Design) 


t fASt HCAO 



« fAJS HEAP 




P7 


Optional Cast Iron 

HP rsi DtPION PNHiUAC HEADS (riiKMA CanMctlMt) 

» PASS HEAD 4 PAH MEAD 

' S' El'C. LIV!*- 




Flini* connKlIoni (ot Held piping diillid 
ind liccd per 150/ ANSI slinPatds. 

ROP'D lor remoiTil ol lube bundle, equal lo or grciler Ihen "A", 
should be provided, . 

Cell Iron or boiled sleel legs ten be 
supplied phen specilied. 


r "WU" lyp* "U" tub* 

\ e— — Shnll dlnmeUV In (ncbBS 
\ uba bundle lenglksf lee 

. ^Number ol lubof'^ses 

- . , , . , .1 . . \\\ tOnllle Specingv/inchAi 

Corr'pleta sales number conslslflol esampla; WU164 25 K 


UNIT y 

r V) 

1 Y DIMtNSIOrrS IN INCHES y 

IIQ 

m 

n — 

f APPIlOX, 
SHIPPING 
(LBS.) 

(Lil,) 

NU 


I p 

ASS 

4 PASS 

I AND e PASS. 

HES 

I Peis 

4 Peis 

J 

mm 

mtm 

'B 

!|y| 

B 

IB 

IB 

IB 

IB 


r 

i Pen 

4 Pill 

WU164-2S 

WU164-45 

6NPT 

9'/i 

4 NPT 

4 

7»x. 

8 

ilVt 

W, 

34 

14 

16 

6 FIG 

ISO 

143 

787 

WU165-25 

WU165.45 

6NPT 

9'/i 

4 NPT 

4 

mm 

tm 

m 

W, 

46 

14 

16 

6 FLG 

188 

180 

892 

WU166-2S 



9'/i 

4 NPT 

4 

7‘x. 

8 

81>/4 

\m ' 

58 

14 

16 

CTLG 

227 

217 

997 


Aiim-rgj'wi 

I^CNPT 

9'/e 

4 NPT 

4 


8 

93>/4 

m, 

70 

14 

16 

0 riG 

265 

254 

■mM 




9H 

4NP1 

4 

7*4* 

8 

105M 

m, 

82 

14 

16 

6 ILG 

304 

291 


WU169.2S 

WU169-45 


9'/i 

4 NPT 

4 

7*,U 

8 

117>/4 

w, 

94 

14 

16 

6 FLG 

342 

327 


WU164-210 

WU184.410- 

6NpV( 

‘ 9'/i 

4 NPl 

4 

7•^ 

8 

57>/4 

m, 

3P/4 

IG 

16 

8 FLG 

150 

143 


WU16S-210 

WU165-410 

6NPT 

9'/e 

4 NPT 

4 

7m. 

8 

69>/4 

m, 


16 

16 

8 FLG 

188 

180 


WU166-210 

WU166-4I0 

6NPT 

9'/, 

4 NPl 

4 

I'M 

8 

8P/4 

m 

55>/4 

16 

16 

8 FLG 

227 

217 

997 

WU167-210 

WUI67-410 

6 NPT 

9'/i 

4 NPl 

1 4 

7Mi 

8 

93’/4 

m, 

67'/4 

16 

16 

8 FLG 


1102 

WU1G8.210 

WU16a-410 

6NPT 

9'/i 

4 NPT 

4 

7*.v 

8 

105^4 

m, 

79'/4 ■ 

16 

16 

8 FLG 

mm 

291 

1207 

WU169.210 

WU169>410 

6 NPT 

9'/, 

4 NPT 

4 

7'u 

8 

117>/4 

noil 

91>/4 

16 

16 

8 FLG 

342 

327 

1312 


MATERIAl 


DESIGN PRESSURES-A.S.M.E. CONSTRUCTION 
CAST IRON & BRASS UNITS 


DESIGN PRESSURES* 

DESIGN TEMPERATURES' 

TUBE SIDE 

SHELL SIDE 

TUBE a SHELL SIDE 

DESIGN 

TEST ■ 

DESIGN 

TEST 

CAST IRON 

BRASS 

125 psi 

250 psi 

150 psi , 

300 psi 

375 F 

300 F 


2 & 4 Pass Head (Flanged ConnecKlons) Cast Iron only 


150 psi 


300 psi 

150 psi 

300 psi 

375 F 

L_ 


•For desion pressures and lempernlufes hloher Ihnn shown, 
consult BAG Roprcsenlollve lor specificalions and dimanslont, 

Caution: 

1 % properly sized relief valve must be installed on the 
hdated water side to protect heat exchangers from 
possible damage due to volumetric expansion. 


PRINTEr INUS.A.B .78 


j 

PART 

STANDARPy 
CAST IRON j Jn 

BRASS UNIT 


2*/ 

2 & 4 Pass 

Shell 

Steel 

Steel 

Head 

Cast Iron 

Cast Brass 

Tubes Va" 0,D. 

Copper 

Copper 

Tube Sheet 

Steel 

Rolled Naval Brass 

Baffles 

Steel 

Steel 

Nuts & Bolts 

Steel 

Steel 


BELL & GOSSETT 

AuS’ NArf • Hfl re'lw'ef l'| i ita 


rmm 
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Insulation ; 

On the solar collector piping and outdoor closed circuit cooler piping, 
urethane insulation was used. This was 1 1/2" thickness, ASJ jacket, 
applied in accordance with the manufacturer's recommendations. Butt 
ends, longitudinal seams, and ends were joined with joint adhesive 
(Benjamin Foster 81-33). 

Underground piping was insulated by the application of Kippers #50 
Bitumastic, embedding a 10 x 10 glass fabric into the coating. A second 
coat of Bitumastic and a second layer of glass fabric were applied, over 
which a final coat of Bitumastic was applied. 

Outdoor piping was covered with vinyl jacketing (Zeston). 

Plumbing connecting the heat exchanger to the thermal storage was insulated 
with a 1 1/2" thickness of urethane, applied and finished in a manner identical 
with Solar Collector Piping. 

A new canvas Jacket was applied to all roof piping at the time of the 
solar installation. Heat exchangers were insulated with a two piece sectional 
fiberglass pipe covering, this was four (4) PCF density, 1 1/2" thickness 
with type ASJ-SSL fire retardent jacket. Laps, butt joints, and strips 
were self-sealing. 

All exterior surfaces of the closed circuit cooler and damper hood assembly 
were insulated with a 1" thickness of Annaflex sheet insulation. The 
storage tank was insulatdd by a 4" thickness of sprayed urethane and weather- 
proofing using Dow Corning 3-5000 silicone urethane foam covering. 


Roofing ; 

5/8" gypsum board was applied nver the steel deck using mechanical fastening, 
Eight insulfast special overdrive nails per 4'x8' board v;ere used. (4 nails 
per 2*'x8' board). The nails were driven through 2 1/8" diameter, pre- 
punched steel discs, using the pneumatically powered gun specially designed 
for driving insulfast nails. The boards were butted tightly and the joints 
staggered. Starting at the low point of the roof, the deck was mopped with 
Dead Level Asphalt at the rate of approximately 23 pounds per 100 sq.ft. 

Gypsum overlayment was solid mopped. Into the mopping, while hot, was 
embedded three plies of Vented Coating Roofing Felt. Starting strips 12" 
and 24" wide were followed by full width sheets. Each sheet 24-2/3" was 
lapped over the preceding sheet. The full width of I he sheet was mopped with 
a continuous coatinglod bead Level Asphalt (approximately 23 lbs. per 100 sq.ft) 
so that the felt did not touch felt. All plies were extended up face of cant 
and cut off evenly at the wall line, -'fver the entire surface was poured 
a uniform application of 45 lbs. per 100 sq.ft, of Dead Level Asphalt into 
which, while hot, was embedded a 2" thickness of Celotex Temp-Check insulation 
(Celotex IRA-250-C). Boards were walked in to obtain complete bonding. 
Approximately 15 lbs. per 100 sq.ft. Dead Level Asphalt was poured into all 
insu‘ ' ion joints. Over the entire surface of the installation was poured 
a uniform top coating of Dead Level Asphalt (approx. 60 lbs. per 100 sq.ft.) 

Ii -u this hot asphalt was embedded one inch of roofing gravel. The gravel 
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The system then operates djn the electric boilers. 
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surfacing was White Limestone 


Thermostat T-2 controls the previously existing 3-way diverting valve V-2 
In such a manner that sufficient hot water from the 2,800-gallon storage tank 
Is mixed with the returning water to bring Its temperature to 80“F. 

A closed circuit evaporative cooler Is In the building loop. If more than 
one-third of the heat pumps in the building operate in the cooling mode, the 
heat of rejection from the cooling units exceeds the heat load from the 
units operating In the heating mode, and the returning water Is then warmer 
than 80°F. In this case, the closed circuit evaporative cooler Is operated 
to cool the returning water to below 85°F. 

Control of circulation through the collectors is governed by the operation 
of a Natural Power, Inc. differential controller. Sensor Ts is on one 
of the solar collectors and sensor Tt is in the storage tank. When Ts 
is 25T hotter than Tt circulation begins, and when the differential 
drops to 120°F, the pumps shuts off. 

The collector manufacturer, Suriworks, recommends a flow rate of 1 gpm 
per collector increased from 0.5 gpm to optimize heat transfer from the 
collectors and to minimize collector fin loss. The circulator pump used is 
a 125 gpm unit with a 5HP motor. 


Electrical ; 

All conductors are copper and are U.L. rated for operation at 600VAC. 

The building feeders are Type THW and THWN, and all branch circuit power 
wiriisg is Type THW. Color identification is uniform and continuous 
throughout, according to this legend; 

1. Neutral Vlhite 

2. Equipment ground wire Green 

3. Phase A Black 

4. Phase B Red 

5. Phase C Blue 


No wire smaller than #12 AWG was used for power wiring, and #14 was used for 
control wiring. Wire that is eight B&S gauge and larger is stranded, and 
smaller wire sizes are solid copper. 

Wiring methods included the use of electric metallic tubing (EMT) and 
"Sealtight" conduit. The electric metallic tubing is a threadless thin 
wall conduit, used with compression fittings. These are U.L. labeled, 

ANSI C80.3, galvanized, and have a 3/4" minimum size. It was used for 
branch circuits in masonry partitions, furred ceilings, exposed dry 
locations, and in feeders that are above grade. The "Sealtight" conduit 
was used for the final connections to motors. In this application, the 
National Electric Code (NEC) limits the conduit to a length less than 18'J. 
Also, a separate ground conductor from panelboard was provided when using 
. -altight conduit. 
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Both types of conduits are secured to boxes and cabinets 
with locknuts and bushings . Conduit is supported by 
hangers placed on not more than 5 foot centers. In addition, 
hangers, supports, or fastenings have been provided at 
each elbow and each end of straight runs that terminate 
in a box or cabinet. 

Horizontal and vertical runs are supported with one hole 
malleable straps, clampbacks, inserts or other suitable 
devices. These include bolts, expansion shields, beam 
clamps, or special brackets as necessary for mounting to 
the building structure. 

Solderless, pressure type connectors were used for all 
control wiring terminations . For power wiring terminal 
tions to fixture leads, circuit connections were made 
by solderless, screw type connectors. All other con- 
nections were made by solderless, bolted pressure type 
connectors, including wire sizes larger than #8. 

Outlet boxes are of galvanized steel, They are firmly 
secured to walls, beams, studs, and in no case are 
dependent on the conduit for support. Junction or 
pull boxes were provided as required, (For instance, 
to facilitate cable pulling or splicing.) Boxes were 
sized as required by N.E.C. for the number of conduits 
and conductors entering or leaving. 

After installation, all circuits were tested for short 
circuits, open circuits, and grounds. 


-MANUAL- 

oi 

INSTALLATION, OPBRATJON £ MAINTENANCE 


■ DIFFERENTIAL THERMOSTAT - 
Se-^-ie.^ S2S 


Notice 

Read caAeiultij all ^ection4> oi thl-i Manual 
thAough "OpcAation" be^oAe Installing and, using 
this instAument to ensuAe. satis6a.ct'Qiu/ opeAation 


NATURAL POWER INC. 
pAancestoivn TuAnpike 
Neu) Boston, NH 03070 

' {603) .487-5512 

5513 
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LIMITED WARHANTY 


Natural Powei; Inc. products are carefully designed to perform 
accurately and efficiently under the specified conditions. 
Natural Power Inc. warrants to the original purchaser that, 
should there be any defects in materials or workmanship 
during, the first year after purchase, Natural Power will repair 
or replace, at its discretion, the defective component ( s ) ; 
provided that; 

A) the product has not been subjected to abuse, neglect, 
accident, alteration, improper installation or servicing, 
or use in violation of instructions furnished by NPI; 

B) the product has not been repaired or altered by anyone 
except*'NPI or its authori-zed service agencies,; 

0,) the serial number has not been removed, defaced or 
otherwise changed; and 

D)'the damage has not been caused by acts "of God including 
windstorm and hail. 

This limited warranty of Natural Power Inc. 'does not apply 
to any ‘ component or machinery resold by Natural Power Inc. an 
its original condition as received from the manufacturer or 
distributor nor to damage caused by shipping. 

This l.imited warranty is in lieu of all obligations or 
liabilities on the^part of Natural Power Inc. for damages, 
including, but not limited to, consequential and incidental' 
damages arising out of or in connection with the use of tha 
product. No representative or person is authorized to give 
any .other warranty or assume for NPI any other liability in 
connection with the sale of its products. 

f , 

This limited warranty gives you specific legal rights, and 
you may also have other rights which vary, from state to abate. 

This warranty complies with the 1975 Federal Warranty Law 
and completely replaces any warranty printed on promotional 
material describing the products of Natural .Power Inc. 


INTRODUCTION 


The NPl Scries S25, Differential Thermostats, are re- 
liable and economical devices for controlling two-element 
active solar systems such as are used *for heating domestic 
hot water or swimming pools. The Differential Thermostat 
senses the difference in temperature between two points in 

, I 

the system; generally the temperature difference between 
the collector arid the water pre-heater pool, or storage and 
activates the system's pump valve blower, or damper when 
the temperature difference reaches a preset value. It then 
• maintains operation until the temperature difference falls 
below an independently set lower value. 

Every Series S25, Differential Thermostat is provided 
with the means to measure and adjust the "on" -.and "off" 
temperature differences, q;?,d to test the operation of the 
Differential Thermostat and system elements under simulated 
conditions. Each Series S25, Differential Thermostat is 
normally furnished with two Model S90-100, Air/Surface Tem- 
perature Sensors. On request, Model S91-100, Liquid Tem- 
perature Sensors can be substituted. 

THEORY OF OPERATION 


The Series S25, Differential Thermostats use two re- 
sistance temperature sensors to sense the temperature of , 
the two components of the solar heating system to be con- 
trolled. These sensors form one leg in each of two bridge^ 
circuits within the Differential Thermostat. Each bridge 
circuit, therefore, produces a voltage propprtional to the 
temperature it is sensing (e.g. 0-10 volts DC = 0-250°F^). 

The two voltages from the bridge circuits are fed into 
a difference circuit the output of which is a voltage pro- 
portional to the differential temperature between the two 
system components in which the resistance thermometers are 
located (e.g. 0-10 volts DC s 0-29°F). 
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This difference voltage is in turn fed to an adjustable 
Schimitt Trigg^er circuit. This circuit triggers "on" when 
the difference voltage (proportional to the differential tem- 
perature) increases to a preset value. The trigger circuit 
then remains latched "on" until the voltage decreases to a 
lower preset value at which point it switches "off". During 
the time the trigger circuit is on i it is producing a voltage 
which is amplified and used to activate a power relay. The 
relay is used to control the system actuator (pump, blov/er,' 

val ve , etc . ) . 

* ' * 

Thus, it can be seen that the Series S25, Differential 
Thermostat will , s taft , the solar heat collection system opera- 
iting whenever the temperature difference between the solar 
collector and the heat storage device is sufficient to provide 
efficient transfer of therm.al energy. It will then maintain 
the system in operation until the temperature*' di f ference falls 
below a point where thermal energy can no longer be efficiently 
transferred. 

Two potentiometers are included in -the Differential 

t 

Thermostat for setting the values of the temperature difference 

at which the control device will turn on and turn off. A third 

> • * . » 

potentiometer is provided which varies a voltage which can be 
substituted for the output of the difference circuit by means 
of a switch, permitting the entire system to'be "exercised". 


INSTALLATION 


Mount the Series 525, Differential Thermostat using appro- 
priate fasteners through the four holes in the mounting flanges 
on the thermostat case at a convenient height above the floor in, 
a sheltered area. The location chosen for the Thermostat should 
provide easy access, yet be away from normal traffic. It is 
often found best to locate the Differential Thermostat in the 
vicinity of the solar system's pump or blower. 
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INSTALLATION continuud. . . 


op lV».).r' ,s 


A grounded convenience outlet (or junction box) must be 
provided within 5 feet oT the Thermostat into which the power 
cord is plugged. The motor of the pump or blower, to be 'con- 
trolled is connected to the right-hand terminal strip using 
termifjals marked "C" (common) and "NO" (normally open) es 
shown in the wiring diagram, figure 1. Use insulated wire 
of sufficient gauge fur this hook-up. If the current drawn 
by the device being cor\trolied is likely to exceed 10 Amps, 
resistive, a follower relay or power contactor should be used 
(see Figure lA). It is recommended that motors rated over 1/3 
HP at ilOVAC or 1/2 HP at 2A0VAC not be controlled directly 
by. the Thermostpt's relay. The "NC" (normally closed) contact 

is also available on the ^ame terminal strip. 

• , » 

The proper placement and installation of the termperature 
sensors is essential to the efficient operation of the solar 
energy system. The ' particular design of the collector and the 
storage will affect the placement. In some systems, provision 
for the temperature sensors will have been included. 

An excellent location for the sensor in £he collectar ia 
on the absorber place within one foot of the outlet. Other 

k 

satisfactory locations are on the inside or the outside ,su,rftct 
close to the beginning of the outlet duct in air systems or on 
the surface of the outlet pipe in liquid systems. In all c'ases, 
the major consideration is to locate the sensor as close, to the 
outlet of the collector an possible. 

A dab of Heat ‘Jink Compound, .available from electroiiic 
supply houses applied between the sensor and the surface on 
which it is mounted, will increase contact .and reduce thermal 
lag. The sensor can be fastened to the mounting surface with 
a fuse clip, hose clamp, adhesive such as General Electric's 
"Silastic or Dow, Coming's "RTV", or other suitable reliable 
means . 

If a liquid sensor is to be used, it should be inserted 
in a tee installed in l.lte piping system at the outlet of the 
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• collector. Ail oonsoro mounted outoide the system should bo 
well covered with insulnLinq moterial. 

in ull cases, iiiochnnical strain relief for the temperoture 
sensor leads should be provided. 

'In swimminq pools, place the sensor at least one foot 
below the surface. It is more difficult to define the proper 
location (jf the t orripernture sensor in the storage tank or bin. 

It should be located as close os possible to that part of the 
storage which romoinn coldest. 

In systems using liquid os tlie storage medium, install 
the temperature sensor close to the bottom of the tank. If 
a* liquid sensor is used, it can be inserted through a threaded 
boas. Air type sensors e.an be inserted in a well if one is 
. provided for the purpose, or attached to the outside of the 
tank using a mechanical champ or strap, or with adhesive. 

Again, a dab of he.nt sink compound under the sensor is re- 
commended, os well as a cover of insulation. 

Hock storage bins as u.sed in air systems should contain 
one or, more probe tubes extending well into, or through the 
bin. Probe tubes may consist of 1/?," copper tubing, electrical 
conduit, or ordinary pipe. The interior end of the probe tubes 
must be capped or plugged to prevent the escape of warmed air 
Or excessive convection. The temperature sensor is inserted in 
a probe tube well into the interior of the rock storage bin. 

I 

The position of the sensor may have to be adjusted to ensure 
•that tiM! fciiipc; r at u !•(! of 1 tic co I dost part of •|•hn bin is being 
detected. The scnsui’ within the power tube will accurately 
measure the temperature of the surrounding, medium since there 
is very liLLie (;onvec:l ion in a smail diameter 

The temperature sensors arc connected to the Differential 
ThermosLat. using Lwo-conductor IIIB AWG thermostat wire. Each 
sensor can he luc.'dcd as much as 1,000 feet from the thcrmostol 
witiiouL introducing fipprociable error. Connection is made at 
I he lol'L-hand t.uniiinal block in the Differential Ihcrm.ostat t.o 
the Lwi) Lermirinis marked "Collector" and the two marked "Storage" 
Unco this ii! done, the system is ready to operate. 
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OPERATION 


Open the Tront of the 525, Difrorontiol Thermostat cose 
and sot the difrorontial temperature at which you want the 
Boior nyotom to turn on and off by adjusting the two potentio- 
meters located on the upper right section of the circuit hoard 

» * 

and marked "on" and "off". The settings should bo those estab- 
lished by the system designer or installer. If none has been 
specified, try initial settings of 15° "on", and 5° "off". 

Keep in mir>d that air systems usually require a wide differ- 
ential w,hilo liquid systems operate efficiently with a narrow 
dif fernoi tal . 

• » 

Put the power switch on the front of the Thermos'tat case 

in the "on" positibn. Move the slide switch in the center of 

the circuit board to the Test" position. Now, by rotating 
» ♦ 

the test potentiometer located on the lower center o.f the cir- 
cuit board just above the terminal blocks, the system can be 
cycled "on" and "off". 

Note that the "System On" indicator locate^ on the front 
cover of the Differential Thermostat lights up when the higher 
differential temperature is exceeded and goes out when the 
differential temperature drops below the lower "off" setting. 

At the same time,, the .power relay can bo seen and. heard, tp 
pull in and drip out. 

After the "on" and "off" points are set, be sure to re- 
turn the slide switch in the center of the terminal board to 
the "Qperate" position and close the front panel. Operttipn 
from this point on is automatic. 

The 525, Difforential The rmos tats wi th Model numbers 
S25-ixx are furnished with a built-in meter for continuous 
monitoring of the differential temperature as well as the 
absolute temperatures of the collector and the storage. Select 
the temperature to be monitored by placing the front panel , 
switch in the corresponding position. 

Tost points arc provided on the circuit board so that 
temperatures can be measured in thermostats without a build- 
in meter by using a multi-meter. With leads clipped to the 
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ground point located between the two terminol blocks and the 
"dif" point lopoted above the left-hand terminal block, and 
the’ multi-meter net on the lOVOC setting, the meter will in- 
dicate the differential temperaturo directly on the appropriate 
scale ‘( 0 - 10 *^ , 0 - 25 °, 0 - 50 °, depending on model purchased). 
Similarly, with the multi-meter clipped notween ground and 
either the "col" point or the “sto'' point, the absolute tem- 
peruturo of Lho collucLor or tlio storage, respectively, con 
be read on the 0-250 noalo with the motor sot on lOV, The uSe 
of a meter also will porinit more accurate sotting of the dil/fer- 
ential temperaturo "on" and "off" points than will the calibration 
marks oyrrounding thxj ijo'tont j omoters . 

Performance of the oyer-all system can be evaluated by 
means of the built-in meter, or a multi-meter set to indicate 
differential temperature. With the system in' the operating 
mode, obsorv«5 the motor indication when the p'ump or blower 
turns on at the selected "on" temperature difference. If the 
system is properly balanced, the differential temperature will 
drop olightly and then stabilize in a sh'ort time. The initial 
system design should indicate the amount ’of temperature drop 
to be expected. If thq temperaturo continues to d^^op until 
the Differential Thermostat turns the motor off in a short 
time, say five minutes, this indicates that the transfer me'dium 
is circulating too rapidly, and tlie system will cycle on, ahd 
off unnecessarily. If, on the other hand, the di f f erepti a.1 
tempe ratiire , after an initial decrease, begins to rise again 
and continues t'6 rise to a point above the pre-set "on" value, 
this indicates that I he transfer medium is .pirculatinq at too 
low a rate. In either case the overall system efficiency is 
adversely affected and the system designer/ins taller should be 
consulted for corrective action. 


NORMAL HOOKUP 
Fiq. 1 


Probe on Absorber Plato 


0 /.’ PA(^r> 

/S’ 


S25 

. Diffcrentiol 
Thermostat 


Blower or Pump * 1/3 HP’ 
, Black 


Relay Arm moves town when 
the Relay is eneigized 


CoJP, Sto* 

r»' A 


c TNf 



P'T^'fUl'acir 

J ■ *4. 

^ Green 




FOLLOWER RGLAY TOR HIGHER CURRENTS 



120"^bf^ 240' volt line 



Contact rating 
according to 
H.P, of motor 

■ T- 

Y P lower 
( or Pump - 



(j 


contactor 


Col 

Sto 

0 0 

0 0 


The relay can have a *24 Volt coil. 
The power supply “would then be a 
transformer. 






MAINTENANCE ANO SERVICING 


Once an S25, Differential Thermostat is properly installed 
and adjusted, it requires no further attention. No scheduled, 
routing, or preventive maintenance is required. If malfunctions 
occur during the Warranty period, return the unit to the dealer 
or distributor from whom the Thermostat was obtained. Beyond 
the Warranty period service can be provided by the dealer, or 
distributor or by an authorized service representative. In an 
emergency, an experienced electronic technician may be able to 
replace burned out or damaged parts. The circuit schematic and 
parts list will assist in performing this service. 


PARTS LIST 


Item Quantity Part Name Mfqrs. Mo. Manufacturer _ 


IC//1 

1 

■ Quad Op; Amp 

LM-'32A 

National* Co. 

ICIfZ 

ICitZ 

1 

1 

Quad Comparator 
Quad CMOS 
Hand Gate 

LM-339 

CA-4011 

(1 M 

RCA 

4 

1 

Relay 

W80CPX-2 

or 

W78RCSX-2 . 

Magnacraf t 
C 0 f p . 

s 



K12PC-1 

Kaman Sciences 


' Equivalents are available. All othpr parts are common 
electrical/electronic components identifiable from the circuit 
diagram. They are available from most electronic supply houses. 
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Model S2S-125 
Dit/erenlial Thermostat 


Model S25-050 Differential 
Thermostat (Internal View) 


Differential Thermostat 
Model S25-050 


Series S25 are reliable, fully ad- 
justable devices for automatically 
controlling two-element solar-heated 
systems such as domestic hot water 
and swimming pools. When interfac- 
ed with the system controls (pumps, 
dampers, vents, and valves), they will 
demand system operation at the set 
maximum temperature differential 
and shut-down at the minimum. This 
feature ensures timely, economical 
transfer from collector to storage or 
load. 

They are available with and without a 
front panel meter and selector switch 
for reading collector temperature, 
storage temperature, and the dif- 
ference between the two. 

Depending upon the model selected, 
the temperature differential is ad- 
justable from zero to 10®, 25®, or 
50®F. Thus, Series S25 are suitable for 

• airsystems which usually require a 
' wide differential 

• liquid systems which usually 
require a narrow differential 

• experimental and home-built 
systems . 


The single-pole double-throw relay 
permits control of ac heaters up to 1 
kilowatt, 110 VAC motors up to Va 
horsepower, or 220 VAC motors up to 
V 2 horsepower. A light on the front 
panel indicates when this relay is 
energized. 

The control has convenient built-in 
test and calibration circuitry for 
checking system operatich by 
simulating temperature difference. 
All components are selected to en- 
sure long life, stability, and ease of 
replacement. User adjustments are 
labeled. Internal test points are pro- 
vided so that the two temperatures 
and difference can be monitored with 
a 1 MA or 10 VDC recorder or other in- 
strument. 


The Differential Thermostat is hous- 
ed in an attractive, sturdy, steel 
cabinet and provided with two Model 

590- 100 Air/Surface Sensors. Model 

591- 100 Liquid Sensors in lieu of air 
sensors are available on request. 
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Product InPormatlan 


TwO'Way & Threo*Way Valves 
Electric GearTrain Actuators 
VA, VC, VP.&VU Series 



Body Pattern: 1/2" to 2" Globe Screwed, 2-1/2" to 6" 125 lb. SIzeS: 1/2" to 2", 2*1/2" to 6" 



G,F. 


Body Pattern: 1/2" to 2" Globe Screwed, 2*1/2," to 6" 125 lb. 


Flow Type: 1 /2" to 2" Equal Percentage, 2*1 /2" to 6" Unear 
Body Mntorial: 1 /2" to 2" Brass, 2-1 /2" to 6" Iron 
Seat Material: Brass , 

Slem Material: Stainless Steel < 

Plug Material: Brass 

Disc: Composition 

Stem Packing: Graphite 

Max. Operating Press.— Steam: 35 psig 

Max. Operating Press.— Water. ISOpsIg 1/2" to 2". 125pslg 2* 

1/2" to 6" 

Recommended out. Press.— Staam: 25pslg* 

Recommended Oltf. Press.— Water 35 psig* 

Fluid Temps.-Steam: 138OC<201OF) Maximum 
Fluid Temps, —Water. 40C < + 4Q0F) thru 149OC{300°F) 

Factory Available Valve Assembilea: VA-2021, VC-2024, VP- 
2024, VP-2025, VU-2024 


G.F. 

Flow Type: 1 /2" to 2" Mixing, 2-1/2" to 6" Mixing 

Body Material: 1 /2" to 2" Brass, 2-1 /2" to 6" Iron 

Seat Material: Brass 

Stem Material: Stainless Steel 

Plug Material: Brass 

Disc: None 

Stem Packing; Graphite 

Max. Operating Press.- Steam: No Rating 

Max. Operating Press.— Water. 150 psIg 1 /2" to 2", 125 psig 2- 

1/2" to 6" 

Recommended OIK. Press.— Steam; No Rating* 

Recommended DIK. Press.— Water 35 psig* 

Fluid Temps.— Steam: No Rating 

Fluid Temps.-Water 40C ( -l- 400F) thru 149OC(300<>F) 

Factory Available Valve Assambllae: VA-B041, VC-5044, VP- 
8044, VP-6046 



VB-212 SERIES □ 

VALVE BODIES 
TWO-WAY, SINGLE SEAT 
STAINLESS STEEL TRIM 
STEM DOWN TO CLOSE 

Sizes: 1/2" to 2" 

Body Pattern; Globe Screwed 
Flow Typo: Equal Percentage 
Body Material; Brass 
Seat Material; Stainless Steal 
Stem Material: Stainless Steel 
Plug Material: Stainless Steel 
Disc: None 

Stem Packing; Graphite 
Max. Operating Press.— Steam; ISO psig 
Max. Operating Press.- Water 1 50 psig 
Recommended DIK. Press.— Steam; 100 psig* 
Rocommondod DIK. Press.— Water 35 psig* 
fluid Temps.— Steam: 180OC(366°F) Maximum 
fluid Temps. —Water 4°C(-f 40OF)lhru 180°C(366°F) 
Factory Available Valve Aesombllea: VC-2124, VP-2124 
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1"-2”G.S, 

pi-A-T 


VA-2021 

1/2"-2**G.S. 2-1/2"-4” G.F. 

1/2”-2" G.S, 


VC-2024, VP-2024 

2-1/2"-4”G.F. 


. VC-2124, VP-2124 

VU-2024 

4 

Two-Way Valves 






VP-2024 

VU-207.4 

VC-2124 

VP-2124 


Dlminiloni (Inchii) 


I BHIZl I 


S"and6"G.F. 
VC-2024, VP-2024, 


4"-6”G.F. 

VP-2025 



Three-Way Valves 


Dlminiloni (Inchii) 





VA-8041 

VC-8044 





vmmt 


1H/2 

8-1/2 

13 

8-3/4 

14 

9-3/4 

lM/2 

8-1/2 

13 

8-3/4 

14 

9-3/4 



iisaol 


KCT«Hl| 

Kgml 




































































































































Vtivi $lt| 


(Inehii) 


Ctilllcfinl 
C 



Slum Wiltr 


Spring Ililum or MP> 20 DO Adualor or Any Valvi Wllh AV >327 llnliigi 
(AV. 327 (inl/Z‘' l« 2 " Valve? Only) 


1/2 



Hon-Spfing Dirturn MP-381, MC-351 or WU-ABIOZ Typi 



Spring Riluin or MP -2000 Actuator or Any Valve Wllh AV *327 Unkage 
( 1 /Z"lo 2 "ValvoiOnly) 



VC-2124 

VP-2124 


tCkne-olt piitsifft rallngi tpply wtien valvai iiy instalkit wlin piiisuii gndot ipe seal. 


Valve 

Aiiembly 

No. 

Valvi Site 
(Inchii) 

riew 

Ceelllcienl 

cv 

diioOlf 

Priiiura 

Rallngi* 

Body 

Perl 

p»n"A" 

Peri "I" 

Spring flelurn or MP -2000 Actuator or Any Valve With AV -327 LInkego 
(AV- 327 onl/ 2 "to 2 " Valve Only) 


VA-1041 

VP-1044 



■Port "A" Rating = Intel Piessuie Port "A" mlnuj Inlet Piesjuri Port "B" 
ftirt "B" Baling = Inlet Pieteure Port "B" mlnui Inlet PreimrePort "A" 


Fluid Temperatures Versus Ambient Temperatures 


Valve 

Aiiembly 

No. 


VA-2021 


VC-2024 


VP-2024 


VP-2025 


VC-2124 


VP-2124 


VA-B041 


VC-B044 


VP-B044 


VP-8045 


Mailmum Fluid Temperature 

37"C(100»FI 

fioPciinooFi 

Ambient 

Ambient 

Steam 

Water 

Steam 

Water 

I380C |2B|OF) 

1490C |300°F] 

BB 

126«C(260OFl 

tOBOC (2610FI 

149“C (300OF1 

126“C|260“F1 

12G0CI2600F1 


t49“C 1300OF) 

1260CI2G0“F) 

1260C I2601F) 


149 OC (300°F1 

IBGPC [260OFI 

I2G“C 1260°F| 

1800C I3660F) 

1B0“C (3660F1 

1260C |260°F) 

1260C (2G0OF] 

180“C (3660F) 

180“C 13G6«F) 

126«C (2G0OF) 

1260C I2C00F) 



149°C (300“F) 


I40'>C [300OFI 


1490C 1300OF) 


IdgoC (300OF) 



12B»C [260»F) 


126“C [260“F1 


1260C (260»F) 


126«C (260OF) 
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TWOPOSmONVA-2021 □ 

SPRING RETURN N,0. OR N.C. 
1/2"lo2"VB>202SERIES 
VALVE BODIES 

£pr iwo-posIllQn control of low protiuro •t•■m or 
,ler In heating, air conditioning and Industrial ap- 
^ifcailons, 

INPUT: Two-wira circuit, usad with twoposlllon 

Ihormoslal 

OPTIONS: Nona 



TWOPOSITIONVA-8041 □ 

SPRINORETURN 
1/2*'to2"VBe04SERIES 
VALVE BODIES 

For two position control of liquids In bypass ap> 
plications with one outlet and two Inlets, 

INPUT: Two>wlre circuit used with two-poslllon ther* 
moslat. 

OPTIONS: None 

TWO POSITIONVC*2024 □ 

NON'SPRING RETURN 
1/2" lo6"VB.202SERIE$ 

VALVE BODIES . • 

For two position control of low pressure aitaam or 
water In heating, air conditioning, and Industrial ap> 
plications. 

INPUT: Three wire circuit, anap acting switch, or 
equivalent, thermostat, pressure switch or relay, 
OPTIONS; 1,3 



TWO POSITIONVC*2124 □ 

NON’SPRINO RETURN 
1/2"to2"Ve<212SERiES 
■*'ALVG BODIES 

^ V two'posllion control of steam or water In 
Mealing, air conditioning and Industrial applications. 
INPUT: Three wire circuit, snap acting switch, or 
equivalent, thermostat, pressure switch or relay, 
OPTIONS: 1.3 

TWO POSITIONVC.8044 □ 

NON-SPRING RETURN 
1/2"to4"VB-e04SERIES 
VALVE BODIES 

For two position control of liquids In bypass ap- 
plications with one outlet and two inlets, 

INPUT; Three wire circuit, snap acting switch, or 
equivalent, thermostat, pressute switch or relay. 
OPTIONS: 1,3 




PROPORTIONAL VP-2024 □ 

SPRING RETURN OR 
NON-SPRING RETURN 
1/2"lo6"VB-202SERIES 
VALVE BODIES 

For proportional control of water or low pressure 
steam In heating, air conditioning and Industrial ap- 
plications. 

INPUT: Normally controlled from TP-100 through 
^00 series MIcrolherm or a CP-8301 solid state 
drive. 

OPTIONS: 1,2, 3 

PROPORTIONAL VP-2025 □ 

«NC*t ■SPRING RETURN 
C ;’A6"VB-202SERIES 
'ALVE BODIES 

rw/ proportional control of low pressure steam or 
, water In healing, air conditioning and Industrial ap- 
plications. 

INP'JT; Normally controlled from TP-100 through 
400 series Microtherm or a CP-snOI sir''',' -.i:-'- 

.n KPOnin -r 



PROPORTIONAL VP-2124 □ 

SPRING RETURN OR 
NON-SPRING RETURN 
1/2"|o2"VB-212SERIES 
VALVE BODIES 

For proporllonol control of steam or water In 
healing, air conditioning and Industrial applications, 
INPUT: Normally controlled from TP-100 through 
. 400 series MIcrolherm or a CP-8301 solid slate 
drive, 

OPTIONS: 1.2, 3 



PROPORTIONAL VP-8044 □ 

SPRING RETURN OR 
NON-SPRING RETURN 
1/2"to6"VB-fl04SERIES 
VALVE BODIES 

For proporlional control of liquids In. mixing ap- 
plications, air conditioning systems, ond In hot 
waior heating Installations, 

INPUT: Normally TP-100 thru 400 series 
MIcrolherm or CP-0301 solid slate drive. 

OPTIONS: 1,2,3 



PROPORTIONAL VP-8045 □ 

NON-SPRING RETURN 
4"to6"VB-e04SERIES 
VALVE BODIES 

For proporlional control of liquids on mixing ap- 
plications, air conditioning systems, and In hot 
water heating Installations, 

INPUT; Normally TP-100 through 400 series 
MIcrolherm or CP-0301 solid stale drive. MP-9010 
Actuator requires AM-34S relay, 

OPTIONS: 1 , 2, 3 


i 



PROPORTIONAL VU-2024 □ , 

SENSING BULB ATTACHED 
SPRING RETURN OR 
NON-SPRING RETURN 
1/2"lo6"VB-202SERIES 
VALVE BODIES 

For proportional control of low pressure steam or 
water In heating, air conditioning and Industrial a|>- 
plicatlins, , 

INPUT: Temperature sensing accomplished by 
built-in bulboporated SPOT thermostat mechanism. 
OPTIONS; 1.2, 3 



INSTALLATION; All valves may be mounted in upright position. 
For other acceptable positions see actuator general Instruction 
sheet. Actuator can bo rotated on valve bonnet and can be 
removed from valve as a unit, 

OPTIONS: 

1. Auxiliary switch kits In two or four step verslona. 

2. Auxiliary potentiometers kits with or without two switches, 

3. Woalhor-resIstanI gasket. 
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Product: InParmabla, 



ulb Thermostats 
TC-4000 Series 


single Stage 
<’TC-'4l6d Svies □ 

' hi' 


'I 'P (j'J/A"iiT y. 
NOTED 

^OVuD 



For on-off control of media temperature In ducts, 
tanks, liquid lines, etc, ‘ 


TC-4100 Series one stage units control'one electrical 
•- circuit, 

'TC.4211 rT'""* two stage units control two electrical clr- 

• •• Iw). C0 I','Tk’'\CT0R I (Cults In sequence. 

COl^!f)lT!Ons ■ 


0. HBS 
CTCi4151,Q|;MGiMi:i:f}s^ p.C 
TC-4t5?'D3\iAM GREEN 
06830 


tC-4l51 and TC-4152 dual bulb units vary the con- 
.trol point of the controlled media as a function of out- 
side air temperature. One bulb senses the controlled 
rfiedia, the second bulb senses the outside air tem- 
perature. The ratio specified Is outdoor to indoor. A 
linit with a 1 to 1 -1 /2 ratio will Incroase the water tem- 
perature 1-1 /2°F for a 1°F decrease In outdoor tem- 
■perature. Device: Liquid filled thermal element ac- 
tuates one snap acting SPOT switch per stage. Large 
color coded terminals. Setpoint adjustment dial plate 
|s marked in °F on one side and °C on the other. The 
jthermal differential Is adjustable within the limits 
>^shown In the performance table. The mechanism Is 
enclosed In a metal case and the cover, and has 1 /2- 
inch to 3/4-inch conduit opening in the bottom of the 
case. The ambient rating at the case is -40 to 60°C 
(-40 to 140°F). Remote bulbs are suitable for Im- 
mersion, duct, or outside air mounting. Outputs: See 
performance table, Options: Setpoint concealment 
plate If required, Order AT-210. 



Duct Mounting Kit 
AT-208D 



Bulb 

Mounting Kit 
AT-209 □ 



Concealed AdJ. 
Plate 

AT-210 □ 


Bulb Mounting Accessories; (Order Separately) 


Description 

Ordering Number 

Duct Mounting Kit 

AT-208 

Liquid Lino, Tank with or without 
BuIbWeii. ABuIbWeli Is 
recommended 

AT-209 

Outside Bulb Shield 

AT-21 1 

Bulb Wells 

AT-201 Copper 

AT-203 Stainless 


Electrical Rating; All Units 

Except TC-41 

15 

Switch Rating (50/60 Hz) 

24V 

120 V 

240V 

277V 

Full Load Amps 

— 

9.8 

3.0 

— 

Locked Rotor Amps 

— 

58.8 

48.0 

— 

Pitot Duty VA 

60 

360 • 

360 

— 

Non-Inductive Amps (Resistive) 

— 

— 

— 

— 

Single Stage 

22 

22 

22 

22 

Two Stage 

16 

16 

8.3 

7.2 
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^ Performance and Selection Table 




Set Point 
Adjuilmenl 
Range 
•C(»F) 

Dual 

Bulb 

Ratio 


DImenslone 


Differential 

^ Type 

Part 

Number 

Capillary 

Copper 

Bulb Copper 

Faolory 

Sol 

Adjutlabla 

's.y . 




1.QM(6’) 






TC-41 11-020 

-40 to 49 
HO to 120) 


6M(20‘) 






TC-41 15* 


1,8M(0’) 





^ngjlegiege 

TC-4121 




10x100 mm 
(3/6x4") 

1.6»C 

(3®F) 

1,6fo6,5«C 
(3 toieep) 

TC-41 22 

30 10127 
<100 to 260) 


3M(10‘) 

Armored 


TC-4123 

6810176 
(190 to 350) 












Outdoor 

Indoor 



Dual Bulb 

BDi 

21 to 49 
(7010120) 

i:i’/i 

*• 

9M(30') 
Each Bulb 

lOx 100 mm 
(3/0x4") 

10x140 mm 
(3/8x5'/;") 

1.6«C 

O^F) 

.0to5,5«C 
(1 '/; to 10°F). 

TC-41 52 

1:1 

10x100 mm 
(3/0x4") 

lox 100 mm 
(3/8x4") 

1.6toB.5®C 
(3 tolGoP) 


T04211 

-40 to 49 


• 

10x100 mm 

1.6“C 

Per Stage Fixed 
• Between 

Two Stage 

(-40 to 120) 


1,8M(6') 

(3/0x4") 

(S^F) 

Stages 
1.1 to5.5®C 
(2to100P) 


•TC-41 1 5 tor Syslom 8000 ond dry circuit switching, Electrical Rating : 1 .0 amp at 24 Vac; .25 Amp at 24 Vdo, 
* ‘TC-41 51 — For 1 Vi : 1 ratio reverse bulbs and use extra dial supplied with unit. 


For Dual Bulb: 

To select Ratio It Is necessary to know only; (1) Outdoor 
design temperature, (2) Maximum water temperature at 
CtMoor design temperature, and (3) Desired water 
' peraturo at 70®F outdoors, 

Example Select ratio for panel Installation with a -10T 
design temperature end estimated supply water tem- 
peratures of 75"F at 70°F outdoors, and 125®F at -10®F 
outdoors. 


From chart below, -10'’F for 1V» to 1 ratio, note by 
Interpolation (70°F to 123°F with dial at 70°F; 80°F to 
133°F with dial at 80°F) that water temperature varies from 
75°F to 128°F as outdoor temperature drops from 70°F to 
-10®F, when dial Is set at TS^F. 

By similar means, note that a control with 1 to 1 ratio would 
result In water temperatures varying from 75°F to 155°F. 
For this application the 1 14 to 1 ratio should be selected. 


Outdoor 

Tomporalura 

<F) 

Ratio 

Change Irt Water Temperature lor Dlllorent Ftatloa as , 

Outdoor Temperature Drops from 70°F to Deslon Temperature 

Dial Set at TCF 

Dial Set at 80°F 

DlatSetat90°F 

Dial Sot an00°F 

Ihirik-Tikiiltifl; 



1 tol'A 

70 to 220 

80 to 230 

90 to 240 

itO to 250 

110 to 260 

120 to 270 

-30 

1 tol 

70 to 170 

80 to 180 

90 to 190 

100 to 200 

110to210 

120 to 220 

■ 

I'/ttol 

70 to 137 

80 to 147 

90 to 157 

100 10167 



- 

tlol'A - 

70 10 205 

80 to215 

90 to 225 

too to 235 

110 to 245 

12010255 

-20 

1,to1 

70 to 160 

80 to 170 

90 to 180 

100 to 190 

110 to 200 

120 to 210 


f'/itol 

70 to 130 

80 to 140 

90 to r.o 

100 to 160 




1 tot'/i 

70 to 190 

80 to 200 

90 to 210 

100 to 220 

110 to 230 

120 to 240 

-10 

1 tol 

70 to 150 

80 10 160 

90 to 170 

100 to 180 

110 to 190 

120 to 200 


t'/itot 

70 to 123 

80 to 133 

90 to 143 

100to153 





1 tot'/i 

70 10175 

80 to 185 

9010195 

100 to 205 

110to215 

120 to 225 

0 

1 tot 

70 to 140 

80 to 150 

90 to 160 

100 to 170 

110 to 180 

120 to 190 


I'/itol 

70 10117 

80 10127 

9010137 

100to147 




1 tol'/i 

70 ro160 

80 to 1 70 

90 to 180 

10010190 

110 to 200 

120 to 210 

■MO 

1 tol 

70 10 130 

80 to 140 

90 to 150 

100 to 160 

110to170 

120 to 180 


I'/itot 

70 to 110 

80 to 120 

90 to 130 

100to140 





1 to 1 '/; 

70 10 145 

SO to 155 

9010 165 

100 to 175 

iiotoies 

120 10 195 

+ 20 

1 tot 

70 to 120 

80 to 130 

9010140 

100 to 150 

110 to 160 

120 to 170 


I'/ltOl 

70 to 103 

80 10 113 

9010123 

1001O133 




1 tol'/i 

70 to 130 

80 to 140 

90 to 150 

100 to 160 

110 to 170 

120 to 180 

+ 30 

1 tot 

70 to 110 

80 to 120 

90 to 130 

100 to 140 

llOtolSO 

120 to 160 



1 ’/; to 1 

. 70 to 97 

80 to 107 

9010117 

100 to 127 

tiltlitiMMidiatt 
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Proauct; lnParma!:ian ^ roo | 

I SANfORD 0, HESS 


and Bulb Microtherm 
TP Series 



Room Microlherms 


\?nv':hi \iisi u:ViCAic=t; 
r: fv': c An/;‘f:'^rf.i[:Krii 


TP-101 Dii>w-go;ui«::3DR '„ri 

TP-135 □,';r;iFV nU OO.’IDlYliOri?; 

using Darbef.; r=5 AMD QUAinr; r. 

siicfs. Dovic#: * 

icfmomaim • •• rt .;0 


Bulb Microthtrms 


For proporllonal conlfol of room Umporaluro, using DatbsM I 'i A!;D QUARVr; i. 

Colman pfoporiional aciuaiors and sequence conifoHofs. Device: -- 

Sturdy bakolilo base and die cast cover. Simoiat ihermomeier ln>/i ' " M 
dicaloslO«lo329C(509|o90«F). Urgoscipolmad|usimentwheoij’T />,ppj^, t/2D AS NOT'^C 
Is dearly marked and Includes loaiufo lor litniling the minimum and'*^ ' , 

maximum sotpoinl lor energy management. Largo coded, scrowG DISA! rvOVl;’1 * 

typo terminals. Fast responding bimetal control element. SPOT qate ii 
switch with silver contacts, Built-in circuitry conditions the actuator , * “^ L P /- / O 
loedback voltage (or proportional conlfol. The TP-135 has o builtjin SvAiF-n'nn A f ^ 

night depression rosislanco healer winch allows control al a lower ^ ’ 

room lomperoturo. tOo night depression Is standard and normal CONhUllirvG 
control Is from a centrally located time switch, Output: See table jfjQ piJVNAiv! LmthN 
lor poflormanco data. Four-wito circuit drives one ptopotiiotial nnt.>Tni/>'iPn nreen 

Barbof-Colman actuator. Additional actuators require a potqn- uliLcInr.yrl, UUntli UhoeU 

tiomotor and an AE-S04 paralleling kit each. Options: Cover stylos “ Vof’mo^rtionarcom 

available without (hcrmomoiers and or concealed adjusimoni. chambers, liquid lines lanki 

AT-101 lock cover kit, and AT-1 100 series thermostat guards. Or- proportional actuators bovica 

derins: Device is complete with mounting screws, conduit opening at lop and boll 

Room Microlherms rocossod locking screw. SPD 


Cl£*2oase7liL □ 

b’ANFORrjM V . j tp -402 n 

CONSliniNQ CiCT&f^. 

100 IMJVNAiv! kzm 
GRI;'!;li'A'!CH, COHN. 0B83O 

For proportional control ot media temperatures In ducts, plenum 
chambers, liquid lines, tanks, etc. Used with Barbor-Colman 
proporlional actuators. Device: Mclal case with 13 mm (1 /2-Inch) 
conduil opening al top and boliom. Graduated adjusting knob, with 
recessed locking screw. SPOT switch and solenoid mounted on 
printed circuit board, Buill-in arc-suppressor. A 19 mm (3/4-lnch) 
water light titling is included lor thermal element. Input; Feedback 
vollago Irom actuator to solenoid. Joint action ol bulb and solenoid 
controls switch action. Ouipuu DillerontiaUs M/20F, laciory sel, 
SPOT neutral center switch, rated 24 Vac, 1 amp, provides propor- 
tional positioning ot actuator. Options: Capillary tubing In 6m or 
14m (20 or 45 tool) lengths. Also coiled or averaging bulb styles. 
Order bulb wells ot copper (AT-201) or stainless steel (AT-203) 
soparaioly for 10 mm x 241 mm (3/8 x 9-1 /2-inch) bulbi. 


Part Ns. 

Discrlptkm 

Ad|uttminl 
Scale 
«C («F) 

DiHirinttal 

cc(op) 

Throttling 
Range 
«C (Op) 

Switch 
Rating 
at 24 Vac 
Only 
(Amps) 

TP-101 

Standard 
24 Vac 
Microtherm 

13 to 29 
(SStO 65) 

.5(1) 

2.2(4) 

1.0 

TP-135 

With 

Night 

Depression 

1310 29 
(55 to 85) 

,5(1) 

2.2(4) 

1.0 


Bulb Mtcrotherms 



Seale 
sc (OF) 

Throttling Hangs 

sc (OF) 

Max. Sale 


Factory set 

Adjustable 

Bulb Tamp. 
«C CF) 

Capillary 

-40 10 4 

6.0 

2.210 6.6 

68 

1,8m (6') 

(-40 to 40) 

(9) 

(410 12) 

(190) 

Copper 



Bulb 

Olminiiani 
MM (Inchii) 


Ci» 

Dtmintlsn 
MM (Inctiii) 



2.2 to 6,6 
(41012) 


2.2 to 6.6 
(4 to 12) 


2,210 6.6 

(410 12) 


2.210 6.6 

(410 12) 


2.810 14 
(5 to 25) 


2.610 14 
(5 to 25) 


2.8 to 14 
(510 25) 


1.8m (6') 
Copper 


1.8m (6’) 
Copper 



Low Temperature 


Return Air or 
Chilled Water 


Hoi Water or 
Warm Air 


Hoi Water or 
Warm Air 


Condonser 

Water 


Process Control 


Process Control 


Process Control 


10X241 
(3/8 X 9-1/2) 


ISHX133W 

X4ID 

(3-3/4 Hx 
5-1/4 WX 1-7/8 D) 


1010 54 8,0 2.8 to 14 110 1.8m (C) Low Limit Pan 

(50to130) (15) (5to25) (230) Copper Oischargo 


TP-402 -1210 32 5,0 2.2 to 6.6 110 1.8m (6') Mixed Air 

(10 to 90) (9) (410 12) (230) Copper 


■UnK his spill longui which iniblis It to call for hui regardliss ollhi Umperaluri ot ihii pilot mlcrolhemi. 
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19x190 
(3/4 X 7-1/2) 


5X1320 

(3/16x52) 


PAGE IS 
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Dual Bulb Microtherms 
TP Series 


Praduct: JnParmablari 




Dual Bulb 

Fixed Ratio Microthorms 
TP.230 Series □ 


For proportional actuator control of modia In ducts, plenums, sup> 
PV pipes, etc, to var/ temporaiuro as a lunction ol outside air tern* 
peraiure. The ratio spocidod is outdoor to indoor. A unit with 1 to 1* 
1/2 ratio increases the water temperature H/20F (or a l°F 
decrease In outdbo'r temperature, Otvicr. Die cast case with 
13 mm (l/2.|nch) conduit Knockouts, lop and bottom, and metal 
cover. Graduated adjusting Knob with recessed locking screw, in* 

Performance Data 


dicaies control selling at 2i0C (70<>F) outdoors. Urge coded ter- 
minals. l£r mm (3/4.mch) water light thermal clement lilting on in- 
door and a protective metal shield on outdoor. Ouipui: For 24 volt, 
CO Hz control Circuit. Contact rating l 0 amps. Options; I4m (45- 
loot) capillary and coilod, straight or averaging bulbs. Immersion 
bulb wells (copper) AT-201 lor 10 mm x 241 mm (3/0'inch x 9-1 /2- 
inch) and AT-202 lor 6 mm x 337 mm (3/B-inch x 13-1/4'inch), 
Stainless steel AT-203 (or 10 mm x 241 mm (3/0*inch x 9-1/2- 
inch). Ordering: Devices are compleio including Immersion lilting, 
outdoor momi shield and shield bulb clip. 

To Select Ratio it is necessary to Know only; (l) Outdoor design 
temporaiuro, (2) Maximum water temporaiuro , at outdoor design 
temperature, ond(3) Desired water tomporoturo at 70°F outdoors, 

Example Select ratio (or panel inslollatlon with a -1 0°F design tern- 
poraluro and osiimaicd supply water lomporaluros ol TS^F at 70°F 
outdoors, and 125®Fai -10°F outdoors. 


firtHt 


StM 

Suit Dlmonilini 
MM|l/i(lill) 

Tlirittlino Mfigi 
. ociir) 

Otfldiw 

InOMr 

FicItrYSol 

Xdjuiiibli 

IP.231 

ZlloSS 

troioi30) 

1lol>)/Z 

IQQQQIQ] 

10(210 

13/6(6.1/4) 

60 

(15) 

2 61014 0 
(510 25) 

1M» 

ISIS 49 
|6oiei:o) 

Hot 

10(241 

t3rs«9-i/2i 

10(241 
13/6 (9-1/2) 

50 

(9) 

221066 
(410 121 


ISI0 3I 
(6010 100) 

l-l/Zlol 

10(310 

(3/KI-I/4) 

10(266 

(3/I(||.|/4) 

50 

(0) 

2 2106 6 
(410 12) 


U ‘ ■ ■ ■ 

C. /y l«nsil)t; Indoor it Sm (is'|. Outdoor is 9m (30'), 


From graph below, -10°F (or 1-1 /2 to 1 ratio, note by interpolation 
(70°F to 1230F with dial at 70°Fj OOOF to 133°F with dial at 80°F) 
that water temporaiuro varies (rom 75°F to 12SOF os outdoor tem- 
perature drops Irom 7QOF to -1 0°F, when dial is sot at 75°F, 

By similar moans, note that a control with 1 to 1 ratio would result In 
water temporaiuros varying (rom 75®F to 1 55°F, 

For this application iho 1 *1 /2 to 1 ratio should bo soloclod, 


Outdoor 

Tfmporituri 

IF) 

flitle 

Changi In Water Tomporoturo lor Dilloronl Ratios 11 , 

Outdoor TemporatUre Drops Irom 70F to Doslgn Tomporaturi 

Dial Set It 70F 

DI. 1 I Set at eOF 

Dial Set at90F 

Dill Sot all OOF 

Dial Sot at 110F 

Dial Sot at120F 


lloH/2 

7010 220 

80 to 230 

90 to 240 

too to 250 

■BFRQSi 

120 to 270 

•30 

Itol 

7010 170 

60 to 180 

90 to 190 

100 to 200 

110to210 

120 to 220 


1-1/2(01 

7010 137 

8010 147 

90 to 157 

100 10167 

— 

— 


no 1 - 1/2 

7010 205 

6010 215 

90 to 225 

100 to 235 

110I0 245 

120 to 255 

•20 

Itol 

70 to 100 

80 to 170 

9010160 

10010190 

llOtO 200 

12010 210 


H/210 1 

7010 130 

8010 140 

90 to 150 

100 10160 

— 

— 


lie 1-1/2 

HKQIIEjH 

6010 200 

9010 210 

100 to 220 

110 to 230 

120 to 240 

•10 

Itol 

70 to 150 

80 to 160 

9010 170 

100 10 180 

1101O190 

120 to 200 


1-1/210 1 

70 to 123 

6010 133 

goto 143 

100 10 153 

— 

— 


1 to M/2 

7010 175 

6010 165 

goto 195 

100 to 205 

11010215 

120 10 225 

0 

Itol 

70 to 140 

80 to 150 

goto 160 

100 to 170 

110IO1R0 

120 to 190 


1-1/210 1 

. 7010 117 

8010 127 

9010 137 

100 10 147 

— 



1 to 1-1/2 

7010 160 

8010 170 

goto 180 

100 to 190 

110 to 200 

120 to 210 

4-10 

Itol 

70 to 130 

6010 140 

goto 150 

100 to 160 

11010170 

120 to 180 


M/2to1 

7010 110 

8010 120 

9010 130 

100 10 140 




110 1-1/2 

7010 145 

80 to 155 

90 to 165 

100 to 175 

11010 185 

12010 195 

4-20 

110 1 

7010 120 

80 to 130 

9010 140 

100tol50 

110 to 160 

120 to 170 


M/2to1 

70 to 103 

80 10113 

goto 123 

100 10 133 




1 to 1-1/2 

7010 130 

80 to 140 

goto 150 

100 to 160 

110IO170 

120 10 180 

4-30 

Itol 

7010 110 

80 to 120 

goto 130 

100 to 140 

110IO150 

120 to 160 

( 

1-1/210 1 

7010 97 

8010 107 

goto 117 

100 10 127 

— ■ 

— 


Barber-Colman CompanLi 

CONTROLS DIVISION 

1300 Rock Street, Rockford, Illinois, USA, 61101 
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MAINTEN ANCE SCHEDULE 


Component 

Frequency 

Inspect 

Clean 

Adjust 

Lubricate 

Replace 

Collectors 

Semi-annually 

X 

As re- 
quired 




Reflectors 

Semi-annually 

X 

M 

X 



Support 

Structure 

Annual ly 

X 





Pumps 

Annually 




X 


Heat Exch. 

Semi-annually 

X 

As re- 
qu1 red 




Anti freeze 

Semi-annually 

X 




As required 

Inhibitors 

Semi-annually 

X 




tl 

Storage Water 

Semi-annually 

X 




M 

Pressure 
Rel 1efs 

Annually 

X 





Strainers 

Semi-annually 

X 

As re- 
quired 




Controls 

Annually 

X 





Diff. Control. Annually 

X 





3 way Valves 

Annually 

X 





Insulation 

Annually 

X 





Valve Posi- 
tioning 

Annually 

X 





Expansion 
Tank Level 

Semi-annually 

X 
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APPENDIX C 


AS -BUILT DRAWINGS AND PHOTOGRAPHS 
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